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INTRODUCTION

Flow disturbances in a wind tunnel can create an environment much
different from the flight environment. 1In addition, the flow environment in
one wind tunnel may be significantly different from that in another, each
wind tunnel having certain errors in the simulation of desired flight condi-
tions. The differences can appear as premature and unpredictable laminar-to-
turbulent boundary layer transition and as changes in turbulent skin friction
and flow separation characteristics. The cumulative effect of differences
in the boundary layer characteristics on the wind tunnel model can degrade
the accuracy of the prediction of the full-scale vehicle's performance in
flight.

With today's needs for improved accuracy in the use of wind tunnels to
make even better predictions about flight, there has been a focused effort
to study flow quality in wind tunnels to assess inaccuracies in simulation
and to develop corrections to wind tunnel data. One means of study that has
been attempted is to test a standard simple body shape in several wind
tunnels and in flight at matched test conditions and then to correlate the
wind tunnel and flight data; the data acquired in flight would be the basis
of comparison for the wind tunnels. For a valid comparison, the same body
would have to be tested in flight and in the wind tunnel at as nearly the
same test conditions as possible: Mach number, Reynolds number, incidence
angle, and heat transfer.



To produce this type of comparison, the free-stream disturbance levels
of 23 wind tunnels in the United States and Europe were measured during tests
on a sharp, siender smooth cone known as the Arnold Engineering Development
Center (AEDC) 10° transition cone. The results of these tests have already
been documented (refs. 1 to 7). This same cone and its related instrumenta-
tion was mounted on the nose of an F-15 aircraft and flown at the NASA Dryden
Flight Research Facility at Mach numbers from 0.5 to 2.0 and at altitudes
from 1500 meters (5000 feet) to 15,000 meters (50,000 feet). As in the
previous wind tunnel studies, the laminar-to-turbulent transition location
of the cone boundary layer was used as the Reynolds number parameter sensitive
to free-stream disturbances.

This report presents the results of the flight tests. The data pre-
sented are transition Reynolds numbers based on length measured from the
cone apex and flight flow disturbance measurements. The data act as refer-
ence data for the previously acquired wind tunnel data and assisted in the
identification of the probable mechanism of instability leading to tran-
sition.

The wind-tunnel-to-flight correlations are presented in references 8
and 9.

SYMBOLS AND ABBREVIATIONS

Physical quantities in this report are given in the International
System of Units (SI) and parenthetically in U.S. Customary Units. Quan-
tities were nondimensionalized whenever possible to show functional relation-
ships.

a acceleration, g
Cp pressure coefficient
C side force coefficient due to sideslip
B
Cy side force coefficient due to rudder deflection
Gr
D dewpoint, °C (°F)
d probe diameter (fig. 6)
anve
F nondimensional peak center frequency, "
u
e



nondimensional lower bound frequency of peak
nondimensional upper bound frequency of peak

frequency, Hz

power spectral density function

gravitational constant, m/sec:2 (ft/secz)

1962 standard atmosphere pressure altitude, m (ft)
length of cone, 113.0 cm (44.5 in.)

Mach number

Prandtl number
2 2, . 2
pressure, N/m“ (1b/ft“); barometric pressure, mb (1b/ft")
. 2 2
fluctuating pressure, N/m® (1b/ft")

average static root-mean-square fluctuating pressure,
N/m? (1b/Ft%)

average impact root-mean-square fluctuating pressure,
N/m? (1b/Ft2)
heat transfer rate, W/m2 (Btu/ftz-sec)

dynamic pressure, N/m2 (1b/ft2)

end of transition Reynolds number
onset of transition Reynolds number
Reynolds number based on length from cone apex

relative humidity over liquid water, percent



RHO

atmospheric density, gm/m3 (1b/ft3)

temperature recovery factor (0.88 for turbulent flow, 0.84 for
laminar flow)

aircraft wing area m2, ft

2

temperature, K (°R), atmospheric temperature, °C (°F)
wind direction (table 4), deg from North

time, sec

velocity, m/sec (ft/sec)

unit Reynolds number, per m (per ft)

windspeed, m/sec, knots

aircraft weight, N (1b)

end of transition location, cm (in.)
onset of transition location, cm (in.)

distance along a cone ray from the cone apex, cm (in.)
geometric altitude, m (ft)

cone angle of attack with respect to airstream, deg
angle-of-attack offset angle (eq. (6)), deg

cone yaw angle with respect to airstream, deg

angle-of-sideslip offset angle (eq. (7)), deg

total incidence angle with respect to airstream (eq. (11)), deg
ratio of specific heats for air, 1.4

differential or increment

rudder deflection, deg

cone half angle, deg

kinematic viscosity, mz/sec (ftz/sec)



¢ cone azimuthal angle relative to cone top center ray (fig. 1(b)),

deg
Subscripts:
ac aircraft
aw adiabatic wall
b radiosonde balloon
e boundary layer edge
i impact
ind indicated
min minimum
max max imum
p traversing pitot
t total
w at wall
X Tongitudinal axis through aircraft center of gravity
y yaw axis through aircraft center of gravity
o in pitch plane
B in yaw plane
0 zero incidence and zero heat transfer
1 at forward microphone on cone surface (x = 45.7 cm (18 in.))
2 at aft microphone on cone surface (x = 66.0 cm (26 in.))

[ free stream



TEST APPARATUS

Cone Description

Two cones were used in this flight experiment. The 10° transition cone
(fig. 1) was used for all in-flight transition measurements. This was the
same cone and instrumentation that was used in the wind tunnel tests of
references 1 to 7; it is described in references 1 and 7. A second 10°
cone, the facsimile cone (which was used earlier in the wind tunnel tests
of ref. 10), was instrumented for the flight tests with static pressure
orifices, thermocouples, and heat flux gages. This cone was used for cone/
aircraft envelope expansion flights and in-flight static pressure distri-
bution and heat transfer measurements.

Both cones had a semivertex angle of 5° and an apex bluntness less than
0.10 millimeter (0.004 inch) in equivalent diameter. The surface finish for
both was 0.25 micron (10 pin.) or better. Each cone was 91.44 centimeters
(36.00 inches) in length, with the cone extension increasing that length to
113.0 centimeters (44.50 inches).

Instrumentation
Transition cone. - The principal instrumentation used for the 10°

transition cone consisted of a traversing pitot probe, microphones, and
temperature measurement instrumentation.

Traversing pitot probe: The traversing pitot probe shown in figure 1
is shown close up in figure 2. The probe was a 0.051-centimeter-
(0.020-inch-) inner-diameter hypodermic needle flattened at the tip to an
opening height of 0.015 centimeter (0.006 inch). A close-coupled
0.238-centimeter- (0.094-inch-) diameter differential semiconductor strain
gage pressure transducer was located inside the probe head. The probe
traversed fore and aft along the surface of the cone on the top-center ray
over a distance from the cone apex of 41.4 centimeters (16.3 inches) to
87.3 centimeters (35.3 inches) (x/L = 0.37 to 0.79).

Microphones: On the knee of the traversing probe mechanism (figs. 1
and 3), a 0.238-centimeter- (0.094-inch-) diameter temperature-compensated
semiconductor strain gage microphone was flush mounted in a tube to measure
free-stream impact pressure fluctuations. The microphone was added for the
flight experiment; it was not used during the wind tunnel tests.

Two microphones were mounted in the cone surface (figs. 1 and 4), one
at x/L = 0.404 and ¢ = 225° and the other at x/L = 0.584 and ¢ = 180°, to
measure the cone's boundary layer pressure fluctuations. Because of the
cone's curvature, the microphones were slightly depressed at the leading and
trailing edges to be flush at the lateral edges. Two different sets of
microphones were used. Condenser microphones 6.35 millimeters (0.25 inch)



in diameter with preamplifiers close coupled inside the cone were limited to
microphone temperatures of 325 K (585° R). These microphones were used for
five flights (flights 349 to 353); they were the same as those used in most
of the wind tunnel tests. Semiconductor strain gage sensors with temperature
compensation from 222 K (400° R) to 367 K (660° R) were used for most of the
flights (flights 327 to 348). The frequency response of all the microphones
was limited by the frequency response of the recording electronics to 20
kilohertz.

Cone temperature measurement instrumentation: An iron-constantan
thermocouple was mounted at x/L = 0.80 on the bottom center ray of the
transition cone (¢ = 180°) to measure the cone's wall temperature. The
thermocouple junction was flush mounted in a small hole and epoxied in
place.

Facsimile cone. - An array of 0.51-millimeter- (0.020-inch-) diameter
static pressure orifices and an array of thermal sensors were installed in
the facsimile cone. The thermal sensors were heat flux gages and thermo-
couples. The heat flux gages were 0.2 millimeter (0.008 inch) thick and
6.35 millimeters (0.25 inch) in diameter. The thermal sensors were inter-
changeable with the static pressure orifices in the facsimile cone. A
drawing of the facsimile cone showing the locations of the static pressure
orifices is given in figure 5. A normal and a transverse accelerometer were
mounted approximately 5 centimeters (2 inches) behind the cone extension on
the sting. These accelerometers were ac coupled and monitored during the
envelope expansion flights.

Instrumentation common to both cones. -

Fixed flow-sensing probe: The fixed flow-sensing probe (figs. 1 and 6)
contained an impact pressure orifice and a ring of static pressure orifices
4.7 diameters back on the cylindrical portion of the probe for the measure-
ment of airspeed and altitude. The probe required an in-flight calibration
to correct for the influence of the aircraft's forward flow field. The data
used for the position error curve (fig. 7) were obtained from the following
two methods: (1) Pacer flights (for subsonic Mach numbers) (ref. 11) and
(2) radar tracking (for subsonic and supersonic Mach numbers) (refs. 12 and
13). True free-stream Mach number, and indirectly pressure altitude and
ambient, total, and dynamic pressures, were determined by using this position
error curve.

Two pairs of orifices located 40° from the stagnation point of the
hemispherical probe head in the pitch and yaw planes were used to measure
angle of attack and angle of sideslip. Calibrations were determined in the
NASA Ames 11- by 11l-Foot Transonic and 9- by 7-Foot Supersonic Wind Tunnels
and are given in appendix A.

Reference pressure instrumentation: Four mutually perpendicular
orifices on the cone extension at x/L = 0.940 were manifolded to a precision
13-bit altitude transducer to provide a reference static pressure for the
traversing pitot probe, the semiconductor strain gage microphones, and the
facsimile cone static pressure array.



Total temperature probes: Two probes mounted on the ajrcraft nose were
used to determine total temperature. (They are not visible in the figures.)
The use of these probes is described in appendix B.

Flight Test Configuration

The flight test configuration was identical for the transition and the
facsimile cones; both were mounted on the nose of the testbed aircraft as
shown in figure 8. The nose boom could be pivoted vertically between flights
to allow changes in incidence angle relative to the aircraft centerline.

This was necessary to keep the cone near zero angle of attack for different
combinations of aircraft speed, altitude, and weight. The distance from the
apex of the cone to the apex of the aircraft nose was 2.13 meters (7.0 feet).

DATA ACQUISITION AND REDUCTION PROCEDURES

Flight Test Procedures

Each flight test point required that the cone be at a zero angle of
attack, zero angle of sideslip, and zero heat transfer (adiabatic wall)
condition simultaneously for approximately 2 minutes. With the cone incli-
nation angle fixed before flight, the pilot centered the angle-of-attack and
angle-of-sideslip needles by adjusting velocity and trimming the aircraft at
the predetermined altitude for zero cone incidence. On several flights,
intentional sideslip angles were flown to check the fixed flow-sensing probe
calibration.

To achieve zero heat transfer on the cone at the designated test points,
the target cone temperatures were computed for the test conditions using
ambient air temperature data from a morning radiosonde balloon. For Mach
numbers above approximately 1.2, this required that the cone be heat soaked
on the ground at the end of the runway to a temperature between 104° C and
116° C (220° F and 240° F) before takeoff (fig. 9). After takeoff the
cone's temperature was monitored and the flight schedule was adjusted so the
cone would reach the target temperature at the test point. For test points
for which the cone needed to be cooled, the pilot took the airplane to a
higher altitude than the test point and cold soaked the cone until it reached
the target temperature. The pilot then flew the airplane to the target
altitude and Mach number.

For monitoring test conditions during flight, data from the airplane
were transmitted to the ground station, processed in real time, and dis-
played on cathode ray tubes (CRT's) and strip charts.

A time history of Mach number, altitude, Reynolds number, angle of
attack, and angle of sideslip for a typical pitot probe traverse is shown in
figure 10. The figure shows that flight conditions changed very little
during the traverse.



The test points at which measurements were made in flight are shown in
the Mach number/altitude envelope in figure 11. The various symbol shapes
distinguish between data acquired at different nominal dynamic pressures and
nominal aircraft trim angles of attack. For each preset nose boom angle of
the cone relative to the aircraft, the aircraft was trimmed to give zero
indicated cone angle of attack at a particular M, for a given altitude, thus

defining a trace of nearly constant unit Reynolds number across the envelope.
The same symbol shapes are used later in the data presentation for the same
test conditions. As figure 11 shows, many of the test points in this program
were repeated to investigate the degree of repeatability of the measurements
in the flight environment.

Data Recording

Data were recorded on a l4-track tape recorder at 30 inches per second
(IPS) using the standard Inter-Range Instrumentation Group (IRIG) wide band I
technique. Data from the cone microphones, free-stream impact probe micro-
phone, and cone accelerometers were analog signals each recorded on a separate
track of the recorder. The remaining data were digitized at 200 samples per
second and recorded on a single data track. The digitized data were also tele-
metered to a ground station, formatted in real time, and recorded on magnetic
tape.

Data Reduction

Free-stream Mach number and altitude were obtained by applying the
airspeed corrections shown in figure 7 to the values measured at the fixed
flow-sensing probe. Values for total pressure, static pressure, dynamic
pressure, and unit Reynolds number were determined by using the information
in references 14 and 15.

The boundary layer edge conditions, Me and Ue/ve, were calculated by

using the surface static pressures measured during the facsimile cone flights
(app. C). Onset and end of transition Reynolds numbers were computed at zero
incidence as follows:

Re

g = (el S

0
(Ue/Ve)XTO (2)

where Xt and XT were onset and end of transition locations defined from

0
Re

To

measured values of x by the traversing pitot probe. Onset and end of transi-
tion locations, which are apparent in figure 12 (a typical pitot probe
pressure trace), were defined in exactly the same way as was described in
reference 7 for the wind tunnel tests.



Some of the flight data had to be corrected for small incidence angles,
and most of the data had to be corrected for slight variations of the wall
temperature from the adiabatic wall temperature. Corrections for nonzero
incidence were based upon the wind tunnel data and the procedures of
appendix D.

To correct the data for nonadiabatic wall temperatures, a turbulent
cone recovery factor, r, equal to 0.88 (ref. 16), was used to determine the
adiabatic wall temperature using the following relation:

- y-1),2
Taw = Te [1 +r 5 Me ] (3)

The placement of the Tw sensor at the aft limit of the pitot probe survey

range (x/L = 0.80) assured a turbulent recovery temperature for cases when

complete transition could be detected. The fairing of the flight temper-

ature data discussed in RESULTS AND DISCUSSION was used to determine Ret

and ReT . 0
0

The influence of atmospheric turbulence on the flight data could be
isolated only when the pilot considered the Tevel of turbulence to be
moderate. Such encounters with turbulence were rare. The atmosphere over
the flight test range appeared remarkably stable for most of the flights.
The weather data recorded by the radiosonde balloons for each day of flight
are presented in appendix E to document the atmospheric disturbance environ-
ment. When the pitot probe made a traverse during moderate atmospheric
turbulence, the transition location became difficult to define and, as
indicated in figure 13, flight conditions became unsteady, invalidating the
test data.

Measurements by the cone surface and free-stream impact microphones of
the flight disturbance environment were recorded on magnetic tape and proc-
essed to obtain power spectral density. Data at frequencies up to the upper
recording frequency 1imit of 20 kilohertz were analyzed using a Fourier
analyzer. The data were ensemble averaged for the 36-second interval pre-
ceding pitot probe traverse from the full-retract stow position (x/L = 0.79)
and had a frequency resolution of 24.4 hertz.

The in-flight vibration measurements from the cone accelerometer package
revealed the only significant vibration to 1ie below approximately 200 hertz.
In addition, the cone/aircraft fuselage bending natural frequencies were
found to be 5.6 hertz in the lateral direction and 7.0 hertz in the vertical
direction during ground vibration test. Accordingly, the cone microphone
data were high pass filtered during the data reduction process at 200 hertz,
giving an overall bandwidth from 200 hertz to 20 kilohertz. The free-stream
impact probe microphone data were analyzed without filtering from 0 hertz
to 20 kilohertz.
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RESULTS AND DISCUSSION

Effects of Cone Temperature

During the flight tests it was possible to control the transition
cone's temperature within 16 percent of the adiabatic wall temperature, Taw’

for about 90 percent of the test points by using the method described in
Flight Test Procedures. Even this small deviation in temperature had a

large influence on transition location, however, as shown in figure 14. The
data have been grouped by Mach number and nondimensionalized by the adiabatic
wall temperature transition Reynolds number. The adiabatic wall temperature
transition Reynolds number was determined from fairings of the flight data
for each nominal Mach number. The sensitivity of transition Reynolds number
to heat transfer appears to have been essentially independent of Mach number
and proportional to the temperature ratio Tw/Taw' The trend of the data in

figure 14 shows a strong heat transfer influence on transition, delayed
transition occurring when the boundary layer was cooled (Tw/Taw < 1.0),

earlier transition occurring when the boundary layer was heated (Tw/Taw > 1.0).

Also shown in figure 14 are data obtained during a rapid excursion of total
temperature at M = 1.2 in the AEDC 4-Foot Transonic (4T) Wind Tunnel. These
data show the same trend as the flight data. According to the theoretical

flat plate e9 method from reference 17, transition onset for a Mach number
of 0.85 also follows the trend of the flight data. A curve was fit through
the flight data and used for correcting nonadiabatic data to adiabatic condi-
tions.

Transition Reynolds Number

The transition Reynolds numbers measured in flight corrected to adiabatic
wall temperatures are shown as a function of local Mach number in figure 15.
This figure includes 82 test points (39 of which were acquired at supersonic
speeds) gathered from 27 flights over a 2.5 month time period. The data
form a nearly linear band. Transition Reynolds number was a function of

6

Mach number and ranged from about 3.5 x 10~ at a Mach number of 0.5 to above

9.0 x 106 at Mach numbers above 1.6. Actual measurements of Xt’ XT’ and the
corresponding flight conditions are tabulated in table 1 together with the
corrected values of end of transition Reynolds number, ReT , and onset of
0

transition Reynolds number, Ret . Figure 16 shows that the ratio of onset

0
of transition Reynolds number to end of transition Reynolds number is inde-
pendent of Mach number and dynamic pressure and has a mean value of 0.86.
Most of the data are within 5 percent of this mean value.
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Transition Reynolds number was plotted as a function of unit Reynolds
number in figure 17 for nominal Mach numbers to determine whether the present
data had the unit Reynolds number effect shown for higher Mach numbers in
references 7, 18, and 19. Even at Mach numbers where there were a substan-
tial number of data over a wide range of unit Reynolds numbers at adiabatic
conditions, the data are inconclusive.

Flight Disturbance Environment

Indications of laminar instability were found in the microphone spectra.
For purposes of illustration, the spectra obtained during two flight test
points from all three microphone signals (free-stream impact, forward cone,
and aft cone) are shown in figures 18(a) and 18(b). In figure 18(a), the
forward cone microphone was under transitional flow, and the aft cone micro-
phone was under fully developed turbulent flow. In figure 18(b), the forward
cone microphone was under laminar flow and the aft cone microphone was under
transitional flow. In all cases when the boundary layer was laminar or tran-
sitional, there was a broad peak in the pressure fluctuation spectra similar
to those shown in figures 18(a) and 18(b). The nondimensional frequency at
which the peak occurs is denoted in figure 18 by F; the subscripts 1 and 2
refer to the forward and aft cone microphones, respectively. The nondimen-
sional frequencies for these peaks are documented in table 2, where F denotes
the peak center frequency and Fmin and Fmax denote the lower and upper bounds

of the peak. When the boundary layer was turbulent, the spectra were character-
istically smooth, with higher power over most of the recorded bandwidth than
for the Taminar spectra except at the peaks.

Spectra recorded in several flights at the same nominal Mach numbers
are shown in figures 19(a) and 19(b). The variable between spectra in
both figures 19(a) and 19(b) is the Reynolds number based on the cone
microphone location. The dominant feature in these cone boundary layer
spectra is the peak, which decreases in frequency and increases in power
as ReX increases at a given Me’ Finally, at the location near the end of

transition, XT’ the peak disappears into the smooth, broadband spectrum
characteristic of a turbulent boundary layer.

The spectral peaks appeared to exhibit a prescribed behavior in terms
of the variation of absolute frequency, f, with Me’ as shown in figures 20(a)
to 20(d). The center frequencies increase as Me increases. A ratio of the
frequencies fl/fZ’ when peaks occurred in the spectra from both microphones

at a given flight condition, was approximately the inverse of the ratio of
the distance from the cone apex, (X2/L)/(X1/L), and therefore the microphone

Reynolds numbers, ReX /ReX . Hence, the peak frequencies are functions of
2 1
both ReX and Me' This relationship was not as well defined at the highest

dynamic pressures (fig. 20(d)).
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The nondimensional center peak frequencies are shown in figure 21 and
show a clear dependence upon Reynolds number and Mach number. The data
agree well with recent calculations by Mack since his publication of
reference 20 adjusted by the usual cone-planar similarity rule (where the
Reynolds number on a cone is three times that on a flat plate). The cal-
culations by Mack are for the first mode laminar instability, that is,
TolImien-Schlichting waves, and the calculations agree with the character-
istics of the spectra; thus, Tollmien-Schlichting waves are probably the
cause of transition.

Naturally growing Tollmien-Schlichting waves can be detected only in a
low disturbance free-stream environment. As shown by the free-stream impact
microphone overall pressure fluctuations (figs. 22(a) and 22(b)), the level
of disturbance in the flight environment was very low compared with that in
most wind tunnels. The flight disturbance level varied from about 0.005
percent to about 0.03 percent (fig. 22(a)) when normalized by the free-
stream total pressure. When the free-stream impact overall pressure fluctua-
tions are normalized by free-stream dynamic pressure, q  (fig. 22(b)), the

data collapse better and the values range from 0.16 percent at the lower
Mach numbers to 0.017 percent near Mach 2. The different flags on the
symbols, which denote flights made on different days, indicate the
day-to-day variations in the atmosphere. The disturbances did not seem to
be dominated by engine noise, although some discrete tones appeared randomly
in the spectra, and some of these may have come from the engine inlets,
fans, or compressors.

The amplitudes recorded by the cone microphones only under Taminar flow
conditions are shown in figure 23. When the cone boundary layer was turbu-
lent, the cone surface microphone recorded pressure fluctuations in the
near-field turbulent boundary layer. When the boundary layer was transi-
tional, the amplification of the low end of the frequency spectrum during
transition produced large overall values of indicated pressure fluctuation.
Only under laminar conditions could the cone surface microphones measure
disturbances imposed from the free stream, and this measurement was altered
by the laminar boundary layer receptivity. As the spectral data in figure 19
show, the laminar boundary layer selectively amplifies certain frequencies
in the spectrum, increasing some of the values sensed by the microphone.

The cone surface static pressure fluctuations, \/%gi) are shown normalized

by p, and q_ in figures 23(a) and 23(b) as a function of Me' As a percentage
of p,, the laminar pressure fluctuations seem to increase with increasing

Me; as a percentage of q, (fig. 23(b)), they decrease with increasing Me‘ A
comparison of figures 22(b) and 23(b) shows that at the highest Me the cone

surface pressure fluctuation is essentially the same as the free-stream
impact pressure fluctuation. The differences between the cone surface and
free-stream impact pressure fluctuation amplitudes increase as Me decreases.

13



As before, the different flags on the symbols (fig. 23) denote flights
on different days to indicate day-to-day variations. The open symbols
denote data acquired with the semiconductor strain gage microphones used at
the higher Mach numbers and higher temperatures. The solid symbols denote
data acquired with condenser microphones like those used in the wind tunnels.
The data from both types of microphones agree well. The laminar and transi-
tional spectra measured by both sets of microphones had the same character-
istics, verifying that the peaks were associated with the boundary layer and
not anomalies introduced by the sensors.

Data Comparison

The corrected end of transition Reynolds number at zero angles of
incidence and adiabatic wall temperature conditions is plotted against the

normalized cone surface pressure fluctuations, ,/Egzlqm, in figure 24(a).

It should be noted that ,,Béz is the overall level (200 Hz to 20 kHz) of

disturbance measured by the cone microphone under a laminar boundary layer.
The flight data show good agreement with the wind tunnel data from reference 7.

A similar plot of end of transition Reynolds number with the normalized

impact pressure fluctuations, /B£ 2/qm, is shown in figure 24(b). The data
2

scatter about a fairing was within +20 percent, as in figure 24(a). The
fluctuating impact pressure probe was not installed on the traversing probe
during the wind tunnel tests, so no comparable wind tunnel data are available.

CONCLUDING REMARKS

A flight test program was performed during which in-flight measurements
of boundary layer transition and atmospheric disturbance measurements were
made on a 10° transition cone tested previously in 23 wind tunnels. The
data were acquired in flight at Mach numbers from 0.5 to 2.0 and at altitudes
from 1500 meters (5000 feet) to 15,000 meters (50,000 feet) to provide a set
of reference data for wind-tunnel-to-flight correlation.

Transition Reynolds number was a function of Mach number and ranged

from about 3.5 x 106 at a Mach number of 0.5 to above 9.0 X 106 at Mach

numbers above 1.6.

14



The wall temperature ratio, Tw/T had a strong effect on transition

aw’
Reynolds number. Transition was delayed when the boundary layer was cooled,
and early transition occurred when the boundary layer was heated.

In a laminar or transitional boundary layer on the cone, the microphones
detected a broad peak in the spectrum. The nondimensional center peak
frequency agreed well with calculations by Mack for first mode laminar
instability, that is, Tollmien-Schlichting waves, identifying Tollmien-
Schlichting waves as the probable cause of transition.

The disturbance level was low in flight as determined by the free-stream
impact and cone microphones.

The comparison of flight transition Reynolds number to cone surface
pressure fluctuations was in good agreement with the same comparison using
the data from the wind tunnels.

Ames Research Center
Dryden Flight Research Facility
National Aeronautics and Space Administration
Edwards, California 93523
May 28, 1981
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APPENDIX A
FLOW ANGLE MEASUREMENT

Cone incidence angle was derived from the measurements of flow angle
using the orifices in the fixed flow-sensing probe. Before the flight tests,
the probe was calibrated in two wind tunnels at the NASA Ames Research Center;
during these wind tunnel calibrations the probe was mounted on the sting in
the flight test configuration. The differential pressures in the probe were
calibrated for sensitivity during the transition asymmetry calibrations. The
resulting differential pressure coefficients, ACp and ACp , were calculated

as follows: o B
Ap
ac =2 (4)
Py 9
and
Ap
ac. = b (5)
PB U
The sign conventions were positive ACp for positive cone angle of attack
4
and positive ACp for flow from the right (looking forward). Linear approxi-
B
d(ACp ) d ACp
mations of the sensitivities were defined in terms of daa and B
d(ACp ) d ACp
The data defining & and are shown in figure 25, the wind

da dp
tunnel flow angle being measured by the tunnel sting support system.
The theoretical curve shown in figure 25 was obtained using the method of
Hsieh (ref. 21). The deviations of the measurements from the theory are
believed to be due to the combined effects of the cone's flow field, the mis-
alinement of the probe relative to the cone, and probe manufacturing toler-
ances. The equations used to reduce the flight data were

- da 1
aind-qzc——jACp + o (6)
Pa o
=% _ac +p 7

Bind = d<ACpﬁ> Py

16



do d
where d(AC ) d(AC
pa

o', and B' were functions of M_ as defined by the

B )
pB)

An appreciable misalinement of the probe in the sideslip plane was
indicated by the cone measurement of sideslip when ACp equaled 0. The data

calibrations.

showing the offset angle, B', are given in figure 26. Data are included
from tests made in two other tunnels as well -- the Langley 4- by 4-Foot
Supersonic Pressure Tunnel and the AEDC 4-Foot Transonic Wind Tunnel. The
B' data scatter was about *0.15°. A constant value of 0.57° was selected
as a mean misalinement value.

When the cone was carefully positioned at zero angle of attack, the
angle indicated by the fixed flow-sensing probe in the four wind tunnels
was as shown in figure 27. The data scatter was about 0.2° from a theoret-
ical inviscid solution for the velocity vector at that location given by the
method of reference 22 for subsonic flow and by conical flow theory for super-
sonic flow. The theoretical solution seems to provide a good fairing for
the data, indicating no appreciable misalinement of the probe in the angle-
of-attack plane. In-flight checks of cone angle of attack and angle of side-
slip were made as a check on the wind tunnel calibrations. The accelerometer
method of reference 23 was used to check angle of attack. According to this
method, if the aircraft is held stable at a constant altitude and velocity,
the aircraft longitudinal acceleration can be expressed as a function of
aircraft angle of attack, where

sina, = a, (8)
ac

Correcting for small constant rates of change in altitude and velocity, the
equation becomes, after solving for angle of attack,

AV

. . AH
a__ = arc sin|a - —— | + arc sin <————> (9)
ac ( Xac gAt> UmAt

The cone angle of attack was determined using the preset inclination angle
of the cone relative to the aircraft longitudinal axis (which was known);

the results are shown in figure 28. The subsonic data agree well with the
wind tunnel calibration. The supersonic data are inconclusive because of

the limited number of suitable data points.

Two methods were used to check the cone angle of sideslip. The first
method used the equations of motion simplified for steady state test
conditions where

a =-—(C &6 +C B (10)
Y W ( Yo T yB ac)
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Aircraft angle of sideslip was calculated from this equation, and the cone
sideslip was determined by correcting for the misalinement between the cone
and aircraft axes. The results are shown by the square symbols in figure 29.
The data for the open symbols are for flights 327 to 344; the data for the
solid symbols are for flights 345 to 353. A shift of about 0.5° in angle of
sides1lip occurred between flights 344 and 345 and was sensed by the pilot.

Facsimile cone data from a sensitive differential pressure transducer
across diametrically opposed static orifices in the yaw plane at x/L = 0.40
during flights 358 and 359 confirmed the shift in sideslip angle, as shown
in figure 29. The data for differential pressure and indicated angle of
sideslip were faired, and the intercept of ACp = 0 was chosen as the true

zero angle of sideslip. The data from flights 345 to 353, 358, and 359
were corrected accordingly.
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APPENDIX B
TOTAL TEMPERATURE MEASUREMENT

It was necessary to know the free-stream static temperature of the
atmosphere, Tm, at all flight conditions in order to compute airspeed, Uys

unit Reynolds number, Um/ 0? and the adiabatic wall recovery temperature on
the cone, Taw' The direct measurement of T during flight is not practical.
Hence, total temperature, Tt’ was measured by using two independent tempera-
ture probes installed on the aircraft fuselage.

The readings from these two probes differed by an average of 1.5 per-
cent -- a significant amount for experimental research in transition. Two
methods were used to ascertain which probe gave the better reading. The
first was to compare the value of T computed from the measured Tt with the

radiosonde weather data discussed in appendix E. The second method was to
measure the rate of heat transfer, Qw’ on the surface of the facsimile cone

together with surface temperature, TQ' A check showed that Qw approached

zero as Tw/Taw approached 1.0, which verified the accuracy of the measurements
of Tw’ Qw’ and Tt’ since Tt was used to compute Taw' This check also verified
the accuracy of the computation of boundary layer edge flow conditions Me and

Te and the accuracy of the laminar and turbulent recovery factors, r, used in

computing Taw'

The first total temperature probe (probe 1) was instalied on the side
of the aircraft nose. The second probe (probe 2) was installed beneath the
nose. Both probes were sufficiently large to place the temperature-sensing
element outside the aircraft boundary layer. Probe 2 was installed about
halfway through the flight test program (for flight 339), after readings
from probe 1 were suspected of being in error (the readings were suspiciously
low compared with ground weather data on the runway before takeoff). Typical
comparisons of the in-flight temperature data with the radiosonde data from
appendix E are shown in figure 30. The second probe (probe 2) showed better
agreement with the radiosonde data at all airspeeds and altitudes. The
apparent error in the probe 1 readings was not a simple alteration in recovery
factor, r.

Because of the error, a correction to the probe 1 readings for all
flights prior to flight 339 was devised. The method of doing so was to
continue to record the probe 1 readings after flight 339 to establish a
basis for estimating the error before flight 339. The corrected value of Tt

was cross-checked against a theoretical Tt for the radiosonde measurements
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each day. The accuracy of the Tt measurements from probe 2 is estimated to
have been within #0.3 percent. With corrections, the accuracy of the Tt

measurements before flight 339 is estimated to have been approximately +0.4
percent.

The facsimile cone with thermal instrumentation was flown before the
first flight test of the 10° transition cone (flight 327). The thermal
instrumentation in the facsimile cone was a second source of temperature
measurements and actually verified the accuracy of the Tt corrections applied.

Shown in figure 31 are Qw versus Tw/Taw at ¢ = 135° for two of the heat flux
gages (those at x/L = 0.40 and 0.67) at different times of a selected period

of transient flight conditions. In figure 31, the fairing of Tw/Taw approaches

unity as Qw approaches 0.
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APPENDIX C

CONE STATIC PRESSURE MEASUREMENTS

Cone static pressure distributions were measured on the facsimile cone
at Mach numbers from 0.55 to 1.68 during two flights. The static pressure
orifices were connected to a single transducer using a Scanivalve. The
static pressure orifice locations are shown in figure 5.

Typical data showing the axial surface pressure distribution are
presented in figures 32(a) to 32(e). The data were recorded at near zero
cone incidence. At subsonic Mach numbers, the flight data are compared with
the theoretical pressure distribution for zero incidence from small pertur-
bation theory (ref. 24). The axial surface pressure gradients were all
essentially zero, favorable gradients having been expected by theory for the
cone alone. At supersonic Mach numbers, the cone surface pressure distribu-
tion agreed reasonably well with the conical theory of reference 15.

In figure 33, for M = 0.6, when a portion of the forward fuselage was
included in a theory using the Euler equations, the theory agreed well with
the flight data.

The nearly constant cone surface pressure at each free-stream Mach
number was used to derive the relationships for local Mach numbers, unit
Reynolds numbers, and dynamic pressures used in this report and shown in
figures 34(a) to 34(c).
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APPENDIX D
TRANSITION ASYMMETRY AT NONZERO INCIDENCE

The data that were acquired to define transition asymmetry (transition
at nonzero incidence) are compiled in table 3. It was considered important
to perform transition asymmetry calibrations on the actual transition cone
because of the possibility of body-peculiar geometric imperfections (the two
surface-mounted microphones, for example). No other such data are available
for the Mach number range of this flight test program. There are data for
Mach numbers of 2 and higher, however, so data were acquired on the cone at
free-stream Mach numbers up to 4.5 to permit the results of this investiga-
tion to be compared with the results of other investigations. This appendix
represents the only complete compilation of asymmetry data for this cone.
Some of the data were presented in references 6 and 7 to illustrate the
importance of controlling incidence angle in wind tunnels and to show that
the sensitivity of transition to small incidence angle varies with Mach
number.

The calibrations for asymmetry were obtained in several NASA Ames and
Langley Research Center wind tunnels. When possible, data at the same test
conditions were acquired in more than one wind tunnel, since it was recog-
nized that wind-tunnel-dependent characteristics might affect the observed
sensitivities. The data presented in table 3 were all acquired using the
traversing pitot probe. The most complete set of data, which also appeared
to be the most self-consistent, was acquired in the NASA Ames 11- by 11-Foot
Transonic Wind Tunnel and 9- by 7-Foot Supersonic Wind Tunnel.

The transition asymmetry data were acquired by pitching the cone in
increments through a range of angles of attack; the pitot probe trace was
along the top center ray, as it was in the flight test program. The yaw
angle was held at zero while angle of attack was changed so that at positive
angles of attack the pitot probe trace was along the leeward ray (¢ = 0°).
At negative angles of attack, the pitot probe traced the windward stagnation
ray (¢ = 180°). The cone was then yawed in increments through a range of
angles of sideslip at zero angle of attack, placing the pitot probe at
¢ = 90° for positive angles of sideslip and at 270° for negative angles of
sideslip. Transition asymmetry was thereby defined on four rays circumfer-
entially about the cone.

The procedure used in correcting the flight data for nonzero incidence
was essentially the same as that used in references 25 and 26 for cones in
free flight in an aeroballistic range, except that references 25 and 26
used four measurement points at the cone edge rays as viewed in the silhouette
by two shadowgraph cameras oriented 90° to one another. The total incidence
angle, I', is given by

2)1/2

r=(a?+p (11)
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In the present experiment, the location of the pitot probe trace relative to
the windward stagnation ray could be defined by the expression

¢ = tan T B - 180° (12)

Since ¢ and I' can occur in any random combination in flight, a rationale
was developed for interpolating between the four ¢ data points of the present
calibrations. In reference 26, data from several supersonic and hypersonic
sources were collected, some detailing variations in ¢ as fine as 10°. The
family of curves shown in figure 35 was derived for transition onset, Xt'

Reference 27 showed generally good agreement with these curves for free-
launched cones in another aeroballistic range for 01/6c > 0.3 and M = 4.5.

The present calibration data, which were acquired after the data in
references 25 and 26, are shown in figure 36. The present data are in reason-
ably good agreement on the leeward (0°) and windward (180°) rays with other
published data (refs. 26 and 28 to 30) at Mach numbers at the boundary layer
edge, Me’ of approximately 2.0 and from 4.36 to 5.15 (figs. 36(a) and 36(b),

respectively). The sensitivity of transition to angle of attack seems to be
about the same for values of Me from 2.0 to 5.5, but, as will be shown in

figure 37, changes dramatically as Me decreases from 2.0 to about 0.4, and is
approximately constant for Me = 0.4 to 0.9.

The curves in reference 26 were used to create a rationale for interpo-
lation, and the data from table 3 were used to develop the curves shown in
figure 37. The method for correcting Xt and XT to zero incidence values was,

therefore, to find the curve for the value of Me closest to that of the

flight data point, to obtain the ratio of XT/XT from this curve for the known
0
values of I and ¢, and to divide the measured value of Xt or XT by that ratio.

The ratios (X, )/(X, ) and (X;)/(X; ) were assumed to be identical.
t to T TO
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APPENDIX E

WEATHER DATA

Radiosonde data for the atmospheric conditions of each day of flight
were provided by the USAF Flight Test Center Ground Weather Monitoring
Station at Edwards Air Force Base. Data were acquired at regular intervals
from the surface to an altitude of 15,000 meters (50,000 feet). The data
included barometric pressure, atmospheric density, temperature, relative
humidity, windspeed, and wind direction, and are tabulated in table 4. The
sources of measurement uncertainty are discussed in reference 31.

The significance of the radiosonde temperature data to the present
investigation was mentioned in appendix B. The windspeed and wind direction
data are important because these disturbance environment data may be cor-
related with the turbulence encountered at various test altitudes on particular
days.

Week-to-week or season-to-season changes in the atmosphere could have
affected the results presented herein. However, the data in this appendix
show that the atmosphere was remarkably stable during the particular days
when flight tests were made.
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10:39  1.41 G26% 1247 4L49% L3.1 SLelt 140064 5468 €,02 326,41 31444 231.°F 234,1 =-s04 =,08 «0299 «0129 «1221 o (178
10343 1,33 TILG 135 44,24 *e%sx  sa%es Q76  kx¥% Bx¥r 330,88 31247 24G4ebd 245,86 =02 =,0& « 0371 015G «426C «bUL(
FLT 33% 9~ i-T78 AIRCPAFT TRIM ANGLE = 1.00 DEG
13149 1e7i 11647 1le4 42404 5143 tBaeb eGB4  Bebb  C,22 35043 329,4 221,0 22143 =o(5 =404 0251 0102 + 0487 +0267
13153 1,50 10339 QL. LelB f24a 6342 14041 7457 9423 32443 325,0 223,7 22440 -e1C =-,07 « 0249 0107 0573 1777
131506 ieab T733  lLcoed 36487 %%%%%  xkksk 1,015 ks  saxx 31941 31444 24749 2474?72 =482 =—o11 « 0477 « 0168 4820 W£670
FLY 336 9= 6-79 pIRCRAFT TRIM ANGIE = 1,00 [EG
44369 daTe ILTic  Lh e ahetr EEERE KEREE L UMN4 KRk kEkk 35348 33848 21Peé4 22143 =.15 =03 «0543 o210 «0430 «10621
FLY 337 9= 2=78  AIR(XAFT TRIM ANGLE - 1,00 DFG
1133 Le57  Lluftl  sled 38449 chel T8¢ 1a0V¢ Ba25 Gafl 32840 31849 21947 22146 =—of7 002 oL 33¢C 0240 ol 43 Wo(G2¢
41339 1e4%  Lu5T7 Lied 31,35 baek 767 «890  7.33  @.36 32241 307.1 223.1 22242 -.08 C(.GO0 0323 «C139 o 0345 o264
ilt42 L1433 EHZ 1ue§ 13432 L8e2 66elL  1aU12 6,88 74,61 310.4 32304.3 229.3 22449 «11 =406 e 0366 « 0156 Na26 +CEES
FLT 338 G=13=77 AIRCRAFT TRIM ANGLE = 1400 FEC
10:10 Tt L19NT diec  blebh AN EE aasd 1 010 kkks kees 35340 341eU 2iBe4 21E4B =4(§ 01 512 o207 WLEE] «1GE4
ioutle G G765 ile" JLete fnel 6746 «FET  Fe93  Tel3 323,6 30F.6F 233,64 231,.1 -el4 «01 0308 W0133 «03286G «£21C
FLT 339 7=25~T78 AIRCPAFT TRIF ANGLE - 140G CEG
i3t 2 laets ailab s lad Jteku 5947 £Gel 14020 7,86 5,10 331,4 37444 21942 *¥¥¥k - 0T —=,07 «0313 « 0132 «OLE4 WJa3s
13313 laedt 11139 10t 46414 STe? €445 1eU23 7420 EBaG6 317.3 21ze7 223.r tEkEx LT =,0¢ 1239 OUGG 404 W GER
<3iiu Le3t GuLl4 L.t 3773 EEAx EEkExxk 2955 ¥xkEk #dkd 222,3  31G,5 233,08 sksre  =,]1¢ =12 « 0295 «Cl27 23820 2460
rReEd NUT MEALLEGL LUWIMG FLIGHT




TABLE 1.-Continued

(a) Continued

x10% T, T, T

H, ms U /v, per mx 106; Ay > kN/mZ; Xt and X, cm; Ret and ReT R Ty To and T, K;

0 0 b

@ and B, deg; ( lﬁizz/qm>100» ( ’5%22/ptm)100, ( fﬁ;lz/qw)loo, and ( ,5;22/Qm>100' percent

T

= 2 = 2
Time " U, < . R Re . T Déz p;2
of e H — 9, t X €t T T T ® a B
day v, T W aw 0 [V} t w 4 b q a,
x 100 x 100

83

FLT 34¢ 9-28~73 ALIKCKAFT TRIM ANGLE = o475 CE6

141 53 2403 11837 1345 37417 H¥kxx  £x%%4 e 955 Rkxx xxE%k 394,06 35643 21644 21447 «C8 02 0162 0057 0328 L2306

FLT 34i 10~ 2-73 AIRCPAFT TRIM ANGLE - 75 DEG

12126 1483 10677 14e2 55454 £3.3 62e0 14003 7492 9,28 36749 35144 22046 22044 ~o1% (0400 0429 0167 «089C 1.4180

FLT 342 13- 2-73 ALRCRAFT TRIM ANGIE - .75 CEG

14149 1.57 GoU4 L13ed AT.0C 4544 554 14023 7426 BeE6 342.0 33641 22941 2274F =426 =405 +0277 +C118 1,0040 1.565C

FLT 343 3nr- 4-78 ATR(RAFT TRIM ANGLE - 7% DEG

12832 1.92 11276 1i3+E 35459 5347 6949 e FF4  TeH4 EebB2 37566 35068 21647 21644 =402 e03  kdkkkd  AkkkAE  HRKEEE  AXRERF
12336 Lle54 12867 1149 39464 4242 518 1404% 6493 Be5¢ 327e2 32845 22149 22645 =el9 006  E¥xEXE  RAEREE AAEREX KEERRX

FLT 344 13- 4-~78 AIRCRAFT TRIM ANGLE - 75 DEG

L4:50  L.81 10724 13.9 54,06 5143 58e2 1e001 7437 68443 364¢4 34746 22042 220¢1 =418 -,01 D208 0121 1.€29¢C 1.827¢C
14354 1eb1 JVETI  i241 4L.B0 4845 559 14026 Teld B8e33 33443 328,45 22042 215.1 =-.31 004 «0289 «0122 #9480 «7540

FLT 345 10~ 5=7r AIRCRAFT TRIM ANGLE - L7% DEC

14:20 1447 9387 43
149124 detdl 10472 a2,

LRI 4447 53ei 14021 482 5416 331l,4 32641 2314€& 23046 =010 =,04 «02920 «(125 «7EBC « 4650
44406 4de5 5646 «96% 6430 7415 336,9 325.6 22344 222.7 <-e28 =,1C 0252 «ClCh  1.3215¢C 770

.
~ -

FLT 346 106-11-76 AIRCRAFT TRIY ANGLE - 7% DFG

13340 zolo 1A5TE l1aeu  oie2f  VEEEE  FhERE 0« G32  kA¥% xx¥x 40, € 255,.7 21941 21R.2  ~lCF .3 o575 + (169 J(HBE  1.6431C

*ek¥d NUT McatURED DULING FLIGHY
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Hooms Ug/o,, per mx 10% q, kN/md; X

o and B, deg; < ’Eézz/qm)loo, ( /Eézz/ptm>100, ( 'E;lz/qm)loo, and ( 'Eézz/qm>100, percent

TABLE 1.-Continued

t

and XT’ cm; Re

(a) Continued

6.
and ReT , x 107, Tt’ T

to 0

T

o’

and T
@

b

- 2 — 2 -~ 2
. pI pl pn
Time u t t s
Re T 2 2 1
of M, H = . X Xy T/ Taw| Rt T Te T, T, ™ o 8
day Yo 0 0 b R ptm 9,
X
100 x 100 x 100
FLT 347 1:-12-79 AIR(KAFT TRIM ANGLE = .75 DEG
14133 1479 10728 1345 3524491 4547 23,6 0999 TeB7 BeH2 368.6 250,88 224,7 223,9 ~-,27 49 «047) «0186 «9130 «%250
FLY 348 10=-13-78 AIRCRAFT TRIM ANGLE = ,75 DEG
14346 1455  9T3i 1340 45.59 43,2 4G, 2990 5469 €450 34545 32848 23249 23067 ~430 40 kkkkEE  Akwktr  dakkks  KFANEE
FLT 349 125-74-7& AIRLRAFT TRIF ANGLE - 2457 CEG
131 5 ot h 3110 9eb  1B,LH ¥exks  wenne «995  RMEE  kkE¥X 2Q6,6 292.8 278,31 273.7 05 C4B  FEEEEE kR kkkR kREERE R EkRRR
13:17 aeit 12122 Ted LBafis $7.2 Shef 1e00Z 4456 5426 2798 27342 22042 22141 =,2C $65  FEERRE  kkkkEEk rEEkEk kR ERK
i3i3¢ «87 lueul Tes 3et: PRY 564G 1eM8I 3495 4434 26343 261leb4 22846 22644 =o(t s4F  FREREE LA XEFE EAAEED REREEDE
13:33 «8F  ilabe Tel lasis 43.3 I6ab 14003 3465 4415 i66.B 26144 229,3 22648 =aC5 ek  EREEXF  SARRAE KRR IRS A Aha s
133139 oth 9589 Te2 16,17 4959 57e4 5G4 3,56 4,17 26741 z61le4 233, 22(,.8 -e0U8 5T KREAEE:  Axkkkd  Erkvsd AAKXKSE
13:47 o735 813% Teb 13,74 N3 586 ¢985 346G 4,38 27244 264eS 244.3 24C42 =,Cq 5 KREAEE  EREEEE EREEFE K RRERK
13:5¢ 75 vebo Ted 134b0 Lied Y3 990 3454 4,17 27,9 26449 24345 230,9 =,(7 024  KEEEEE  FREEET ARRARE AR EEW
13:57 « 15 €23, Ted 1l3e5u #rkwx 4742 «3G0 k¥EA 3,66 27049 266e% 243.6 240D -o1 ebE  KEBERE  KMEEEE AFREED R RREE
14t O o75 8213 Ted 13,74 Scek 5844 0992 34,60 4,05 270.9 26546 243,32 Z4C.0 -e1l oGl *dkdek  kxkdak  FEREkE Ak kE kN
143 ¢ 74 5673 Te9 13,18 P 5762 2972 3430 3473 28248 27246 26248 25641 o5 046 REERRR kkkREEk  KFKREE AREERR
L4011 63 L6 9y Bel L3et9 “Eqt LZe9 978 3431 2,79 26345 27449 26247 258,9 ~al3 2E  HEFERE AR ERE AR RREREE
14:13 b3 sTe2 Bt lzact  #*3xxy bt ol QTR ¥wax 3,29 28442 27545 25344 25E.0 =17 «T3 ¥R EEA AR AEE EEREEE kA REEN

*HEXER NGT MEASURLD

CURING FLIGHT




€t

H, m; Um/”m' per m x 106; Qg s kN/mZ; )(t and X

TABLE 1.-Continued

(a) Continued

cm; Re

and Re

0

T

0

x 107,

v e

T

W

and T, K;
“b

a and B, deg; < ’Eézzlqm)loo, < 'E£22/ptm>100, ( fﬁ;lz/qw)loo, and ( 'E;zz/qm>100, percent

- 2 - 2 = 2 = 2
. Py p P P
Time U t t s s
Re Re. T T 2 2 1 2
of M H = q, X X T/T t T T T ® o B
day o v, t T w aw 0 0 t w ® b qQ ptm q, a.
x 100 x 100 x 100 x 100
FLY 350 10=25=73 AIRCRAFT TRIM ARGLE = 3.50 CEG
13: 7 «52 2309 Fe2  L4aTL  FEeEx xkkxx «99G  KEEE  Frk%k 3Y2.4  2(1Ce2 286465 285,9 =442 ob0  FEEFKE  AAXBEE KEXBEE KAREES
13:13 o 5U 25ue Be7 13402 E¥XRx makdx | 000 *kkE  ke¥& 2GG,5 297.6 285,323 285,7 -6 054  kEkkkE  Rkdhdd Ak kEE kdFkER
13322 o7 5291 Teb 1Le37 *¥%nx 49.C 1400A #kkk 3,90 283,5 28340 2606,0 26442 ~,0% 04 G AENERE  RERKEE  KRFREE ANRERX
13137 1.0% 14207 542 1lle44 ET7e9 EBel 14043 4410 4,96 261el 26fel 210e& 26843 =439 049 FEEREE  HARARE £RREEE REFAER
13144 bt 8453 CeZ lueds 4948 5842 10014 3462 4219 260¢3 261le% 23947 23642 «19 250  REAERE  kkRRE  SRREER KERREN
13:57 «86 120591 2t Ja4b 674t Toe7 14026 4,02 445¢ 251498 25347 218,2 217.1 ~,04 al3 ARk Rk EAE kehRRE RkARR
13:59 W87 12453 5e2 Set2 63,0 T4eG 1e022 3478 4447 25Ce9 2%2e5 2177 21744 =,11 el6  REEEER  ARRERE AEFAEF B REARE
i4t 3 YL 12422 93 1lue3du €242 7642 14004 3424 4413 25644 2531 22044 217¢4 =255 =402  H¥EEEE  KEEARE  KAREEE  REKKEX
PL NS «17 1u6CT 548 Yei 5349 6440 999 3425 3479 25461 25Ce7 22743 22148 =.2¢ 4B KEXEXE kR RRX  RXREEE hkkRAE
FLT 351 10-31-78 AIRCRAFT TRIM ANGLE = 3,50 CFC
944 b7 24172 Te8 alebl r¥kkk  #¥kkx [ ,021 #¥¥F  #x¥k 272,646 27641 25547 25740 28 86 «1C93 «0200 0 hb44( sZX40
9:17 YY) 5573 Bei Lieyy KEEEE REkkk [ 015 kKEF ke kt 272,4 27443 25441 256e1 =.14 «4s «1C54 «C208 «327C «2100
93125 lelb 14442 Deu 4Ze4U  FEEEE KERRK e90E k%% ked& 278,5 270,88 21943 217.1 =,%52 -1 0643 o 0263 0528 0632
9129 1417 14£51 QoG Lief7 #xws  wedak ] ,002 4+ k2 276,1 269.6 2l644 21642 =.% 029 ¥¥EEAE  KAwkhkEk  kERkEd  wEkkkRX
9331 1,18 1457¢ S50l 12659 ¥kk%kx  kxkkx 1,002 k%% #kkd 273,00 27062 21604 21669 =476 ¢0E  #HEkds  krdErn  KEREEE  RAREAR
Gi44 1,08 16383 4¢f Lue8¢ B4e3 Hxkxd L0004k KKK 26Q,4 263,2 21K.6 2173 =,30 o 48 L7468 «0262 «LE15 «07€2
9i54 +92 13469 445 Selo t8db T8e7 14021 3476 4e4l 25644 25742 219.2 219.3 =,28 oS «0%03 «0309 0838 «1CGET
FLT 352 10-31~78 ATRCRAFT TRIM ANGLE = 3,50 DIG
13:39 50 42ct Tel? 1Le€3 *keex 4t08 e 995 *ReE 3,72 279,1 276,.] 264542 263,393 =.01 5T  AFRRN AR RERE KRR kNN ERE
PERR-YY Y-1" 7211 oed  1leul @742 36e4 14001 «20 3,82 266,3 26443 24846 24648 =oC1 5T ¥¥EREE kdkbdk khkkkd bk
14:46 «71 13693 et €,43 56e4 64e5 14005 3421 3,08 24642 Z44e? 22346 22346 =417 052 KERERE  knEERE  AERREX Kk RRER
14: 54 7l LutSi ot bedi t2eb 659G 2997 3430 3471 24642 24248 22345 22246 =it 0 CT FEEESR SREEEE KEEERE A AREEE
14:56 o7l 1973b P €e38 £541 6240 0991 2470 3,06 26748 24248 22540 22346 =.22 el REEREE XA EEE AEEEEY RN
wenks NGT MEASUKED OUKING FLIGHT
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H, m; Um/um, per m x 106; q,, kN/mZ; Xt and X

TABLE 1.-Continued

(a) Concluded

cm; RetO and ReT , x 10

o and B, deg; ( /5{22/%)100, ( /B'tzz/pt )100, ( /E;lz/qw>1oo, and ( /5;22/%)10& percent
(]

0

P T

and Tmb, K;

Ti 2 2 2 2
ime — T T ;
Re T P P P ]
dg; M. H = q Xt aw TO Tt Tw T, = B t2 ootz 10051 Sy
® 100 100p “100q_
o t, RS %
11- AIRCRAFT TRIM ANGLE = 4450 CEG
131 8 .44 2047 be3 10473 ktkkx «989 *EEE 20041 28549 279.3 2727 W58 +113¢ 20135 «367C L 245¢C
13146 482 7934 Se3  Gab7 wtkekx 1.053 *HEY 263,33 27449 2446 233,4 o564  FAREEE  KEBREK ERREEE RERERR
13:22 W50 4327 Ted Llue2b  Ekkx $392 3440 27948 27641 20beb 26547 .65 W1211 .017¢8 4750 L1630
13125 W50 4326 Teh 12415 ek 2995 3433 279.1 276.1 25640 26%5.7 022 RREERE O RKREAE  RFRERE  KEAERE
15:27 49 4LB9 7.5 Liesb 642 0992 3449 279.8 276.1 26649 26648 W0 L1181 0169  ,265¢C 02590
13140 Lea0  aSELlD Gek Gedd  Hreax 14012 *HEE 265,6 26246 2141 214.2 59 L0753 .029¢ €735 ,0891
133155 W57 7203 £e&  $41% 53,3 .9¢3 3451 26448 25E.4 26845 241.7 062 1067 «0165 <1149 L4720
14317 .82 12727 4.5 S.14 7442 I 3481 25441 247.1 223.8 219.2 W62 AREEEEX  KREEEE REKRERE K AREEE
14127 7w 1uPui 7.5 28469 S2ei 1.008 5402 244,77 24441 222.8 221a.1 o5l 21699 L0271 1074 J40eC
*REEE NOT MEASURED OGURING FLIGHT




G¢

TABLE 1.-Continued

(b) U.S. Customary Units

H, ft; U /v, per ft x 106; O, s 1b/ft2; Xt and X;, in.; Re, and Re X 106; T, T, Ty, and T, °R;

T tg Ty’ t v o X
a and g, deg; p! 2/q 100 p! 2/p 100 p! 2/ Y100, and p! 2/q 100, percent
» deg { ([Pt /% J100, ( fpy “/py J100, { by “/a, 100, :, /% 100,

EI 2 EI 2 El 2 EI 2

Time u t t s s
T 2 2 1 2

of M H = X X T /T Rey | Reg T T T ® a g

day ® Ve, s t T woaw 0 0 t w = b % ptcg % G

x 100 x 100 x 100 x 100

FLY 327 8-14-78 AIKCRAFT TRIM ANGLE - 2.50 DEG

154 1.2 7175 2.27 3990 20.8 2646 14035 4,96 5,90 503.0 50645 390.5 388.€ =.24 =.04 #34s%s 343850 204440 20N
9t 0 1.98 37155 2.26 379 20,9 2404 14012 4el7 4.94 499.6 49440 405.1 368.5 -,22 -.(3 070 «0278 «(59¢ «105¢C
1 7 +86 31490 2.21 3v4 19.9 2242 1eVlh 3494 404U 4ETe5  4b4eb 42249 42140 =402 ~-.C4 «0970 «0306 « 2240 «4250
9119 ebh 19802 2445 3u3 2046 2748 569 3427 4,41 517.0 496.1 475.6 477.% «01 -.C1 «107C «0243 «l4E0 Stdvse
9174 «55 1n283 2.79 308 #xwre  daves G973 wkdx sk 33,1 54449 5Ule? 509.0 -e07 «20 «159¢ «C275 2.%5220 1.3780¢
139 «74 2681l 2420 277  *eu%d seeRr 1,036 *Rer kIR 4G2,8 50444 44442 443.¢ oC3 16 «058¢C «02¢1 11,1220 «E5EQ
Q135 .54 9869 2,74 296  #%%ds 20.0 «976 wE¥F 3,74 33,1 51649 503e47 51046 005 =403 «1520 «C253 11,5410 1.7150

FLY 328 8=16-78 ALKCHAFT TRIM ANGLE - 2,50 DEG

17113 1,52 48849 2.08 416 2401 €8¢ 1.€71 8,28 9.07 53445 55Ue7?7 36546 36Eel =—444 027 «0367 «C170 «(530 «0630
10120 1.3% 46870 1,68 362 23.9 2840 14068 6430 7.38 510.0 527.2 3723 37¢e3 =-,19 =-,.C5 «0413 « 0177 +CR0C «Ce18
11123 1,17 39934 2,21 377 199 2247 14046 4488 5,74 50341 51246 395,0 38947 =.39 ~,0G «0517 «0213 +068¢C «117¢

FLT 329 8-18-76 ALkCFAFY TPLIM AMGLE - 2450 DEC

17:11 1.39 45621 2.13 396 2647 3048 1,036 bel4 7,06 51142 511le7 3€6Be7 377e3 =416 GoCC «030¢ 0132 sL4&B] «0453
1IVA 1.2 4UI6T 2429 395 2642 29.8 0999 4491 5462 504¢8B 490¢5 35149 39047 +=4l6 =.C9 «0487 . 204 «(4G8 «C678
10122 1.7> 38292 2.25 372 21.0 25e5 2eU0L 3491 4487 49840 46647 398.1 3G€e4 =431 «15 «0613 oL24E «C708 «C€12
1Mm1?28 <96 32077 2,15 294 20.8 2342 14005 3,76 4,20 485.3 48043 422.8 423,88 =.02 03 «0934 « 0296 «1224 0275
1M 131 «85 32110 2.12 288 2le5 2443 14005 3479 4433 46443 47943 423,22 423e€ =il =401 Q923 «(30C +1CS8 «22%0
171316 «75 26992 2.23 284 2242 2543 986 3468 4420 49343 4Bl.4 443,64 44%5,2 «CE CE «100°F o272 «CGES .£11C
1142 «hA® 19983 2.44 299 22.0 26,0 o967 3446 4o19 512,77 490eG 46G43 472,46 =410 ~-.CL -1057 «C264 «(GE4 «35C0
19144 54 9667 2,02 305 kedke  sdber o570 #dds  kk4* 530,22 5i0.7 501.C 503.9 C.C0 1l +108¢ «0179 1.660C 1,¢€C7C

deek® NOT MEASURED NURING FLIGHT



9¢

H, ft5 U /v, per ft x 108 q_, /et x

o and B, deg; < ’E£22/qm>100, < 'Bézz/pt )100, ( ‘B;lz/qw>100, and < /E;ZZ/qm)1oo, percent
-]

TABLE 1.-Continued

(b} Continued

and X

t

T,in

; Re and Re,; , X
T0

to

106; T

t

T, T

W’

o’

op.
and Tm , °R;

b

= 2 I~ 2 < 2
X p p p
Time u T t2 sy S,
of M H = q, X X T /T Re, Rey T T T =, o 8
day @ v, t T W aw 0 0 t w ® ptm qon qm
x 100 x 100 x 100
FLY 33 8=23-786 AJKCKAFT TRIM ANGLE - 1.5y DEC
9135 1.4% 39832 2,79 574 2746 3243 G877 5496 6897 49,1 523,1 388.1 386.¢ ol «11 «067C «C262 &40 «Ch4C
9139 1,35 37805 2,85 555 2ceb 26e4 14005 5459 €455 533,7 519,u 35lel 393.6 «C6 «10 «0621 e 0267 «C820 «1E7C
9163 1,23 34946 2,86 £30 207 2445 14C08 5421 6416 92546 51445 403.5 404&4.6 «07 «05 «0417 « 0175 «1430 1,2%20
9147 1417 32185 3.00 544 18,9 22.3 0999 4,68 5453 52547 51147 412.7 41€.4 «C3 « Q07 «03E¢% « 0145 «3¢EC «2%¢0
9152 07 24203 2,90 449 17.2 19.7 2995 3492 4eb4b 523,0 Siie7 45144 450,° o1 «05 «0905 +C300 «7¢10 «£32¢0
FLT 331 8-24-78 AIKLAAFY TRIM ANGLE - 1.50 UEG
9134 1.57 42065 2,67 595 H&FER  BREky e343  Fw%x  wxwk 57644 52241 386el 38646 =420 =o(3 «0165 «0083 «C254 «0317
93141 1427 35046 2.94 562 21,5 2445 596 5.13 5.84 533.7 515.6 4C3.5 402.3 -,02 «01 «061¢ «02€2 «1C39 «7¢50
2167 «84 18578 3,27 505 wesex 19.0 8978 ¥¥er 440 £38B.8 5H19.0 472.2 472.0 -.13 «10 «0972 «£302 +582¢0 «5€10
9151 72 11971 3.46 495 seies 18.2 «F7L  *¥ex: 4,15 550.2 52843 49845 50143 =409 (.C0 «102¢ «QZ2¢E 1.469C <4440
2153 S72 0 11874 3,44 48F *4sst  BEews «F79  #%%%  $xed S49,9 53244 498,33 501leh =416 ~o03 «1102 «0282 2,2€1C «50¢0
FLT 332 8=25-78 ALKCKAFT TRUH ANGLE - 1,50 CEG
1%t % 177 46566 2,44 584  ¥ERES waeId 1,0u2 #¥RE SRS 602.5 577.0 380.2 38,1 -e13 otl «0218 « 0089 oCote «0351
10812 1,49 42674 2,54 536 2449 2Be5 14042 TeUT 8415 55842 52949 38t¢5 38646 =-,16 «C4 «0375 0161 «0472 Cht2
19129 3 26233 2.86 455 19.0 2245 14CCB 4487 5,33 521e3 515e5 44444 441.4 =,C7 G.00 «0822 «0287 «1650 1.24°%0
FLT 233 §-25-78 ALnCFAFT TRIM ANGLE - 1,50 CEC
13234 1,54 42333 2.7 593 2€e 5 3346 14018 6497 B4BLl 56747 555486 385.1 38BE.8 =~,13 «C4 «04139 «0187 «0435 «0344
13143 1,2) 34939 2,77 wé 29. 4 3344 14001 0499 T7.68 52343 509.7 406,.3 4Q03,.,¢ «38 =4C7 «Q4EE « 0202 «C408 «087¢
13145 1,29 348931 2.99 £86 2€.,8 32.4 0976  beUE bob4 54445 5.2e5 4043 40342 o0l =-.C5 «0424 «C181 «C3ES «C224
13151 «93 26382 2,83 4590 2047 240 0956 4,64 5.3B 521,90 509.7 444,22 440.7 -.Ch -.Cé 0784 20272 +C713 20652
11154 3 26287 2,R8 449 16,7 2244 0993 4441 5401 52348 5417 45241 446,S 01 <.10 +0873 «02€6 «1049 «GE0Q
13159 «73 18224 3,08 454 18.6 Zleb 08B0 44064 4469 £35,8 51840 476.3 &7€.2 1 Y g (982 «0282 1455 2,244Q
12139 «79 18318 13,09 4% 1¢.2 19.8 ¢984 3463 4443 £35,8 520e0 47643 4754t =oC5 =~oC$§ «1013 2 (0292 «2226 +EG1C
CeEA® MY MEASURED UURING FLLIGMT




LE

6

H, ft; Uw/vw, per ft x 107; q_,

@ and B, deg; < /Bézz/qm)mo, < fs'tzz/pt )100, < lsglz/qm>1oo, and ( [B;ZZ/qm)mo, percent
[+

TABLE 1.-Continued

(b) Continued

6

and Re x 107; T

0

2, i
1b/ft%; Xt and XT' in.; Ret TOY

7w

T, T, and Tmb, °R;

TS BN CTOC I TR B
Time u t t H s
Re Re T T 2 2 1 2
of M H = 9 X XT T/T t T T T ® . a B
day ] v t woaw 0 0 t w b q, ptm % O
x 100 x 100 x 100 x 100
FLT 334 9= 1-78 AJRCKAFT TRIM ANGLE - 1.00 DEG
10131% 1.55 35683 «f1 817 2640 3uel 1005 7494 9,19 597.8 577.0 402.1 404.5 «£3 ~.C7 +0392 <0167 « 0436 «0279
19139 1.41 33398 13.66 €35 2049 Chel 1,004 €498 Bo02 LE343 565e9 41743 421e3 ~-.04 =-.C8 «0299 « 0126 01221 «017€
10143 1433 26017 4413 G24 k¥R Nty «976 #¥xF ¥ 595,5 562,95 439,99 442.0 -.C3 -.06 « 0371 +C1590 v 42€C «€C40
FLT 33 9- 1-76 ALKLEAFT TRIM ANGLE - 1.C0 DEG
12149 1,71 33214 3,48 878 3240 3449 «GB4  B.45 9422 530.5 59340 367.8 398.4 =-.05 -.C4 «02%51 .€102 +04B7 «02¢7
13853 1,50 36218 3,31 743 2045 €409 14041 7457 9423 58347 585¢0 402e6 40362 =410 =4C7 «0249 «C107 «(573 «1777
13158 1,19 25372 3,77 TT0 #%%%s  s3a38 ] ,015 ss%  se8x £72,6 565.9 644€.2 445.0 =.€2 =,11 «0677 «C198 «4E2C <6670
FLT 336 9= 6-78 AIRCRAFT TRIM aNGLE - 1400 DEC
14149 1,75 38428 3.¢tu 919 stese 230k 1,004 ##¥* ¥k £36,9 609.& 363.2 39844 =-,15 <-.€3 +0543 «0218 «£43C 1021
FLT 337 9= 8-78 AIKCkaFT TRim AMGLE - 1.00 CEG
11133 1.57 36259 3,45 8ub cbevy 3ue9 14012 8425 9,81 590.4 %T74.0 395.5 3G8.,F ~,(7 «02 .033¢ «C148 P YA ] €826
17699 1.49 34704 3,45 780 27.1 1.0 ¢590 Te33 be3u 57948 5524 40145 36549 =40& 0.CO 0323 « 0136 « (345 WC2€4
11342 1,33 32424 3,31 696 229 2640 140i2 6488 TeBl 55848 54747 41248 449 «11 -.0¢ «036¢ «015¢ oCh2¢ «CERS
FLT 338 9-13~78 ALkLKAFT TRIM ANGLE — 1.00 DEC
19111 VA 39336 3441 876 kwsdd  #3dkx ] ,010 dhek dkde £36,9 613.& 3G3.2 36345 =9 «Cl «0512 <6207 «0E51 «1684
1M1 1439 32042 3,50 769 2241 2646 ¢987 5493 Tel3 582,5 55548 420e1 415.,9 -.14 «Cl « G308 «C133 « €389 5210
HT 239 9-25-78 AIRCKAFT TRuM ANGLE ~ 1.0C CEG
131 8 1.5% 37233 3,44 802 23.% 2742 14020 7486 9,10 59646 584.C 3946 s8¢ -,07 -,07 +(312 «(132 «0e54 e1434
13113 1.49 36547 3,22 713 22.7 2544 14023 7420 84UE 571¢2 56249 4ULl.E w828 -,(7 -,.(C8B G230 <0059 «ChC4 «CSER
116 1,73 31215 3.¢1 TE8 #%¥xs  2¥B e 0G95  ee¥®  #¥%%  580el 558e9 42068 R¥FIBE =,1¢ -412 0265 0127 «3€2C e54€EC

*svee NOT NEASURED DUkIMG FLIGHY
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TABLE 1.-Continued

(b) Continued

w T and T_ | °R;

Hy ft5 U /v, per ft x 105 q_, 1b/7t?; X, and X;, in.; Reto and Rey . x 10%; T T

b
a 8, deg; (_[p; 2/q J100, ( (5 2/p, Yoo, { [5: Z/q Y100, and [ [5: 2/ V100, percent
@ and B, deg; P, /% J100, ([Pt ey o0, Py, /. J100, Py, /o, 100, p

= 2 - 2

. P P
Time u t s
of M Y hc a, X X T T Re, | Re; T T T T, a B 2 1
day ® v t T waw 0 0 t w ® b q, q
x 100 x 100

FLT 340 9-28-78 AINCKAFT TRIN ANGLE - «75 DEG

141 5 2,93 38836 4410 1194 #tess sevan 0935 #¥¥®  kwk% 71043 64Le3 385.6 3IEELE «(8 «02 0162 «0C57 .(228 «C22¢

FLT 341 10- 2-78 AIRCKAFT TFIN ANGLE - .75 CEC

12126 1.83 35031 4.33 1162 2l.0 2424 14003 7492 9.2B 662.2 63245 397.1 39646 -+1% Q.00 0429 20167 «C89C 1.41€0

FLT 342 10~ 2-76 AIRCRAFT TRAM ANGLE = .75 LEC

14849 1,57 32167 4.05 982 161 21e8 14023 7.26 8486 61946 60445 41243 41CeC —e2¢ =-.0% «0277 «CI18  1.€C4C 1.%¢%0

FLY 343 10- 4-78 &IRCkAF) TPLN ANGLE - «75 DEG

12132 1,92 36997 44,22 116l 2345 2745 *984 7,54 8482 7641 63145 35061 389.5 -.C2 eC3  #3480% 443003 409090 H99990

123134 1,54 34998 3,¢3 628 16.6 2004 14045 6493 8456 58940 592.¢ 399.4 387.0 =419 006  HEERAE  FEIHBE AEIIEE AESS 4%

>

FLT 3464 10=- 4=78 AIKCRAFY TRIN ANGLE ~ .75 BEG

L4150 1.R”1 35185 4,25 (j29 20.2 2249 1e0ul 7437 8443 655.9 €¢5.6 39€.6 39te2 =o4lE =~,C1 «030¢ €121 14€296 11,5270
14354 1,61 35673 3,70 b74 16.1 2240 14026 7.14 8433 6Ul.7 592.0 3G€e4 354.4 <-,31 oG4 o286 «0122 «5480 « 7540

FLT 345 10~ 5-78 AIrCRAFT TFiN aNGLE - .75 DEG

164120 1.47 30699 12,69 919 17.6 2049 1,021 6482 B8.14 55646 587.u 416.8 415.1 -,1L -,.C4 «G290 «C12% « 7580 +4690
14126 1,51 34363 3,88 937 19.1 2145 0999 6430 7415 6113 5864C 402,1 4C0e& ~o36 =el0 «02%2 «010€¢ 1.315¢C «5770

FLY 34¢ ,U-4i1-78 ALkCRAFT TRIM aNGLE - «75 DEG

L216D 2,96 37960 4.27 1279 4esed  seess *932 ¥sx®  48#%  725.9 04043 39444 362,7 =-,06 €3 +0575 « 0199 «CZ€€6 1.431C

SEEEE NIT MEASURED JURING FL,GHT
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H, ft; U /v, per ft x 106; Q. lb/ftz; )(,c and XT’ in.; Reto and ReTo, x 10

TABLE 1.-Continued

(b) Continued

6

VT, T

W

T,, and Tmb, °R;

o and B, deg; ( ’Bézzlqn)loo, ( /ﬁézz/ptm)loo, < ’Bélz/qm)loo, and ( ’6;22/%)100, percent

72| [ 2 — 2| 2
fine . . . i ) Pt, Pt 2 s,
of H H — % X X ot T T T m a B
day ® g t T Yo 0 0 ¢ v ® b O Pt % %
x100 | 100 | x 100 | x 100
FLT 347 10-12~78 AIRCKAFT TPIN ANGLE - .75 CEG
14137 19 35198 4410 1105 Lbae0 21lel 0999 Te8T Be52 66345 631e5 40445 403.1 -,27 o4S «047C «L18¢ «513¢ 4250
FLY 348 10-13-78 &RIRCKAFT THIN ANGLE - .75 DFC
Vétes 1,55 31928 3.56 973 170 19e6  «590 5469 6650 62145 592¢0 4153 41562 -39 40 EAEEEE AEREEs AEENEC A4eude
FLY 349 10-24-78 AIRCKAFT TRIA ANGLE - 2450 LEG
131 6 .5 10205 2.94 338 ewes S66e . 9G5 449w 8% 533.5 52740 50065 49246 405 ohE  FEEEES AARRE NEREEE BEetAe
13117 1.15 139708 2.21 376 2245 25.% 14002 4.59 5.26 503.7 49147 396.4 398,00 -,c0 £S5  EREERT SHUNEE SRR KR0S
13132 17 33470 2,12 285 20e3 2204 1e0L09 3495 4434 47440 47ue5 4lle5 4uTe5 =4C6 48 FEREEY SRV ARE 4904 E $49¢%%
13133 .88 33309 2415 293 194 2242 14003 3,65 4415 47647 470e5 412.7 40Be2 -e05 .45 A4EEF  £4000 40404 SHO4Ie
13139 .95 31463 2.20 296 19,5 2246 994 3,56 4aeal 480ac 47005 420e% 41545 =o0b .57 E40EEE 4004%4 ARResd KNeeR
13867 .75 26690 2.27 287  16.8 23,0 <985 3.49 4,08 490.3 47646 439.8 432.3 -.CT .56 #RUEEE  S044E8 04400 A4Nbes
13136 7% 27102 2426 282 2044  24s1 4990 3,54 4u17 &B7.6 47649 438,43 431.5 0T .26 SRS 349984 400400 499440
13857 .75 27002 2,25 282 sewes 18,6 990 $88¢ 3,66 487.6 47645 43845 432,0 =.Cl (BB Seeker  #sbuet 409004 abe00s
168 0 .75 26947 2,27 287  2Ce8 23,0 o992 3460 4405 4E7.6 47540 43749 432e€ =gl (Ol SERESE  FESEES  GRRERS KE4ARS
16t 9 .67 18614 2,40 274 199 22,5 o572 3,30 3,73 509.0 4906 4T3.C 46Ee4 U5 .49 SEREES 200434 494884 Seees
o111 ,A3 18670 2.45 286 1942 2240 o978 3.31 3,79 5103 49408 472,08 4E€.] <=u13 .26 S0KEEE 00453 444408 00004
V4IL3 .67 18709 2,46 285 ewsss 18,0 4978 #4#¢ 3,29 S11e6 49545 4T4el  46E.C -e17 4TI SERERE SA0NES S004Ee  Ahetes
*eera NOT MEASURCD OURING FLLGHT
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TABLE 1.-Continued

(b) Continued

t T

M, ft; U /v, per £t x 108 q_, 1b/ft%; X, and X_, in.; Re, and ReTO, x 0% 1

tg

T

t° w

a and B, deg; < fﬁizzlqm)loo, < 'Eizz/ptm>100, < Eélz/qm>100, and ( }B;zz/qm)1oo, percent

o?

and T_ , °R;

b

- 2 — 2 = 2 = 2
Tiee M Yo X X T/ Re Re T T T T pt-? pt2 psl pSZ
of H — Qs T t T ® o B
day oo v t w o aw 0 0 t w bl b q, pt°° q, q,
x 100 x 100 x 100 x 100
FLY 350 10-25-78 wLlKCh&FYT TRIN ANGLE - 3,50 CEC
13t 7 2 7577 L2.84 U3 seEEx steek e 999  *E¥F  EF¥¥  544,3 54343 51549 5147 =42 «0 SEREIE  FIBNIE SRENNE HRd A0
13113 59 8209 2.65 272  #%%%d semes 1,000 *es¢ 3% 539,1 53642 5135 51442 =e06 o544 ¥R ES  FABEEB AN ABN AR N
1322 «57 17360 2.32 250 seex 193 1.Cub #*%x 3,90 510,33 509.4 47848 4&75.5 =-,05 «49  BEESES  BFERSS 4PN E SR04 %e
13137 1,09 466127 1.5 239 2248 2668 14043 4410 4498 469,9 479.0 379.U 483.( -.39 «4G  Brkdtr 200440 HdddTE  e8s0ne
13146 obb 27736 1499 216 19.¢ 2209 14014 3462 4419 468,45 47045 431e4 42E48 19 ¢SO0 FEEEEE 2NN EE AR I0S AN RNR
12187 «+88 41310 1.56 198 26.6 2908  1eUléh 4002 4050 45342 45646 3629 390,77 =,04 «13 BkEk% S8R EE SXNNRE AR ENn
13:59 «37 40858 1,59 201 24.86 29¢5 1022 3,78 4,47 451.7 454.,5 391.9 391,33 =-,11 elE BIERER  ABERES AR SRR iR
14t 3 «F0 40755 1,63 216 245 30e0 14004 3424 4¢13 461e5 45545 39645 39144 =o55 ~.02 49264 SH00EE  $E089  esPes
14111 «77 34Bud 1.76 207 2240 2542 0999 3425 3479 4574 45142 40942 36943 -,26 c4B  FBNBET ORI 24498 SEN0 e
FLT 351 10-31-78 ALRCRAFT TRIM ANGLE - 3,50 DEG
9114 «57 17757 2439 244  ¥%est  343¥s ) ,02] FFEF  $%4®  490,3 496,55 4CQe3 4EZeE oZb « €9 «1093 «C20C « 4440 « 2140
Q:17 +H" 18286 2.47 263  S%Es%  snbes 1,015 *%EF  #e%% 4G0,3 493,77 45744 46049 =414 49 21054 « 0208 «3270 «21€0
9125 1,16 47384 1.53 259  wdkdk  seded 958  #exs 2488 50],3 487.4 394.7 39Ue8 =.%3 131} «N643 «02€3 «0¢28 «0¢€32
9129 1,17 48725 1,48 248 *RE6R  #¥88e [ ,002 $565  ¥%% 4G7,0 4B5,3 389,5 389,2 =-.57 429 H08kdd AP 4skt Fedd Seeane
9131 1.1% 478)5 1.56 403 #4nsn  #awss 1,002 #44% SB8® (9] .46 4PE,4 3695 390.4 -.79 oCEB  #E6E%F 153490 JER04E B0 N0e
F14d 1.0 47125 1.4% 226 33,2 #8338 1,000 **¥F  ¥x%x 4569 47347 39344 3G1.1 =-.30 e48 «074¢ .€292 oCEL1S «C7¢2
9154 «32 44290 1,41 189 27.0 3leu  2eU21 3476 4,40 46145 463.0 319448 394,77 -,.28 52 +0903 +« 0306 «C838 «1CE7
FLY 352 19-31-78 AIRCEAFT TRIM aNGLE - 3.56 CEC
131139 o5 13997 2434 222 S¥Es* 19.2 «5G5 s3es 3,72 502,33 496.5 441.3 475.0 -.01 e 5T #E%ks  2EVEBD SENEHE Hee e
12151 «HY 23659 2,02 209 lbe6 2242 140Ul 3,20 3482 479,4 475.6 447.5 44442 -,01 e 57 #RRFSRE wedNsE BANNSE $SB IS
14146 «71 35093 1.65 176 2262 2244 14005 3421 3468 443,2 440¢4% 402e5 402+4 =il s52 SNSRI REUREE S390%8  SKetRS
14154 «T1 35073 1,66 177 24.6 7.5 997 3430 3471 44342 437,10 402.3 40244 =ol6 027 SEEEEE SRURRE FEISSE FEIINR
141554 « 71 35232 1,63 175 21.7 2444 961 2.7V 3.06 44641 437.1 405.0 402.4 <-.22 «12 #880r  wkdts  AStenE  FESGE

skt NOT MEASURCD DURING

FLIGHT
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TABLE 1.-Concluded

(b) Concluded

H, 5 Uy/vg, per ft x 10%; g, 1b/ft%; X, and X, in.; Re; and Rer , x 0% T, T, T, and oo R
. = 2 =2 - 2 - 2
a and B, deg; [ /q,, J100, Py /pt 100, Py /q,, J100, and P, /4, ]100, percent
2 2 e 1 2
— 2 — 2 =2
; Py P P
Time 1] tZ t2 51
of M = X X T /T Re ReT T T T T o
day ® H Yo % t T aw ‘o 0 t w ® “b P % pta, q,
x 100 « 100 | * 100
FLY 353 11- 1-78 alkCkaFl TFIR ANGLE = 4,50 DEG
131 8 %6 6T19 2,54 224 #%EEE ¥ (GEG  #ekt  wxex  522,2 514t 50247 4904t -e31 oS58 41136  o0135  J3ET0 (2450
13116 o627 26031 1,93 202 #4%sk  $9588 1,053 #86¢  48#% 476,0 494,08 440.2 420.1 =.006 54 S9508E  AEEEE SRS ASeNeN
13122 .50 14197 2.28  2i4 sess 18,1  ,992 $es* 3,40 503.7 496.6 479.9 478.2 =418 .65 <1211  L017f  L475C L1630
1312% «5Y 14196 2,28 212 sEREe 185 «995 *#ex 3,33 E502.4 496.5 478.8 4&768.2 .09 022 F3XB%%  SXEEEE 498 KNG SN
13127 .49 13744 2429 242 17¢4 206l 4992 3404 3449 50347 49649 4E0e5 46042 =415 ¢05  oL181  L016S  ,2E50 42560
13842 1,197 51232 1426 192 #%4%s  sesex 1,012 e soe% (78,1 472.¢ 385.3 385.8 <-.43 .59 0753 L0298 .C735 LCES1
1355 A7 23632 1.94 192 21,0 23,4  .983 3,09 3,51 476.7 46542 447¢3 435,60 ~e21 <62 41067 0195  .1149 4720
L41U7 .92 41758 1438  17v 2942 33s1 o986 3eL5 3481 45744 44947 402e9 3G4e€ =439 €2 FEEERD  KEEIEE 148998 S48
14127 .79 35273 2430 169 205  z4e3 LeOuB 4021 3402 440s4 439¢3 4Ulal 39640 =422 51 41095 0271  o1C74  .4CEQ
®tese NOT MEASUREN DURING FolGHT
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Units for Ue are m/sec and ft/sec; for Ue/ve, per m x 106 and per ft x 107;

TABLE 2.-LAMINAR INSTABILITY

6

for ,Re and ,Re , % 102; for F L Fy, Flo o Fp s Fy, and F, , x 10t
X *2 min max min max
Time Re F F Re F F F
of " Me Ye Ve Ue/v | Ye’¥ *1 Loin f1 Lnax X2 Znin 2 Znax
day
FLT 327 8-14-78
9t 0 110 1.0¢% 308 1011 T.9¢ 2e43 19.1 192 «364 <461 2246 103 <256 «351
9t 5 «82 244 801 746 241E 1861 0269 o454 «595 2167 « 180 «310 0433
918 o b6 N-11 201 660 774 243¢ 18.8 «322 «447 «544 226 «181 «326 e 443
9t 24 «%5 « %53 173 569 8472 2.¢8¢ 200 e333 457 «540 24,0 #E¥%t  2058%  $298%
9t 36 54 «52 169 553 Be55 2461 19.8 305 bbb «567 2348 #8850 S80%  $30%8
FLT 328 8-16-78
10113 Te52 1. 47 421 1382 Telb 2416 18.0 .158 «353 «483 247 168 «246 «273
102208 .36 1. 32 382 1252 6.71 2.04 1745 +196 e37€ 04067 2iel ¢167 «273 0363
1073 l.18 1.14 335 1100 Te3E 2ec5 18,4 «203 «37C «532 22,1 165 « 276 «355
FLT 329 8-18-78
10:11 ls39 14 34 335 1270 7.04 2415 17.9 267 «376 o426 21e6 #5383  Se9d8  s0ans
1022 1.12 1,07 318 1042 7.22 2.20 18.2 +205 «392 «493 21.8 «137 « 260 0256
10826 «96 « 81 245 802 6e04 2.08 17.7 «282 <470 e613 21,3 «12¢ «338 «489
10131 5 «81 242 796 6477 2407 17.0 +287 s46E o613 21.2 0123 337 o445
10t3% 75 72 22v 722 7.03 2el% 17.9 «305 «49¢€ «630 21.5% +163 «3%8 « 524
10142 o7 b4 202 661 7.79 2437 18.9 o216 « 440 «548 2247 « 220 «320 «400
10t 40 54 «52 166 544 9.05 2476 20.3 o272 s 448 545 2944 F¥IRE B33 ¥Bses

*eE4: NOT MEASURED DURINE FLIGHT
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TABLE 2.-Continued

Units for U, are m/sec and ft/sec; for Ue/ve, per m x 106 and per ft x 106;

2 4
for ,Re and ’Re , x 10%; for F , Fo, F , F , F,, and F , x 10
X1 X2 lmir\ 1 lmax Zmin 2 2max

Time Re F £ f Re F F F
of My Mo Ve Ve U/ % Ue/ve X1 Lnin 1 Loax X2 2min 2 Znax
day
FLT 330 8-23-78
9t 35 lab4 1439 419 1347 Q.32 2064 20.6 «209 «304 «378 2448 ehsen 2209 *odax
9:29 1.34 1. 30 388 1272 9,28 2.83 2046 «134 0311 0402 2446 e122 0225 «309
a1 413 1.25 1.21 365 1199 931 2. 64 2046 +148 «329 425 24.8 «139 «231 e31l4
91 47 1.6 1.12 338 1110 Q.74 2eG7 21.0 2221 «326 419 25.4 S%4%% X3 %%s  dENRR
9t 52 «99 « 8% 276 906 9427 2083 2086 «160 «361 479 24,7 %22%%  22%i% S84 6d
FLT 331 8=24-78
o1 41 1.27 1.23 367 1205 9473 297 21.1 «132 «308 «40% 25.4 w%tes «220 s
gt 47 84 . 80 252 826 10e42 3.a48 218 elhéh 347 0459 2€e2 *HBEE  FARkRE Hhkks
Q1 51 «73 69 223 731 10.9% 3,35 2244 «154 «339 0467 2629 $%45% %488 S0
FLT 332 8=-25=-78
10t1? 1e49 1e45 429 1409 B8e37 2455 19.6 «108 «313 0397 2345 0129 224 «306
10: 20 94 «88 270 887 919 2480 20.5 o187 ¢354 460 24t ®%ISN 2263 WHARe
FLT 333 8-25-78
13134 1.55 1.50 447 1468 8497 2074 2043 Vhéen ¢324 *%%%¢ 2403 $3%43%  sdd0s 2006
192143 1.%0 l.16 347 1140 9.16 2.6 20.5 ks «365 S0 24.¢ «162 «273 «365
13251 «23 .88 27u 885 .14 2.76 2044 0196 «37¢ okt 2408 «153 027% »339
13t 54 B9 «8% 260 854 Q.32 2e 4 2046 « 205 «371 o4T4h 24.8 «161 «277 «345
132158 «78 «75 2317 780 FeGX Ze02 21e3 +213 ¢ 349 «480C 25e€ #42%%  sdtet 4404
13t 59 79 « 75 239 783 9.87 3401 21.3 «173 «352 e485 255 $B20% %8S ISR
sske NNT MEASURED DURING FLIGHT
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TABLE 2.—-Continued

Units for Ue are m/sec and ft/sec; for Ue/ve, per m X 106 and per ft x 106;

2 4
for ’Re and ’Re , X 10%; for F , F., F , F , F,, and F , x 10
X1 X2 1min 1 1max 2min 2 2max

T:?e M, M, v, Uy | Uy | Yol Rexl Flin Fl Flmax Rex, Fonen F, P2

day
FLT 334 9= 1-78

10139 1,41 1.36 421 1380 12.56 3.83  24.0  .151 .222 #esss 28,8 sesss 155 seees
FLT 335 9- 1-78

13153 1,50 1,46 441 1647 10,94 3,38 2244 o171 245 SE8e% 26,0 #646s  4ssE  A%eRR
FLT 336 9~ 6-78

14549 1,76 1,71 516 1694 12,35 3,76  23.8  J148 202 kékes 28,6 S6EEE  Riae  Aeeds
FLT 337  9- 8-78

11833 T.57 1,52 662 1515 11438 3.47 22,8 $98%E  Seses  sasss 27,4 .120  .162 setes

11242 1.33 1.29 394 1291 10.%4 3.34 22.4% 598 261 *Es2S 27.0C 0122 «2C0 0 2%4
FLT 338  9-13-78

10110 1,75 1,70 509 1669 11.73  3.58 23.2  .134  .213 eeses 27,8  ,133  L163  .219

10117 1.39  1.38 412 1352 11472 3.57 23,2 #4886 220 S#sss 27,8 SERRE  REREE  SEeRs
FLT 339  9-25-78

131 8 1.60  1.55 466 1528 11455 3.52 23.1 o153 .21G #eess 27,8 115 167  .213

13113 1.49  1.44 433 1420 11.06  3.36  22.5 J168  ,240 .299 27.0 .108 .175  .236

#¢44¢ NOT MEASURED OURING FLIGHT
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TABLE 2.—Concuded

Units for Ue are m/sec and ft/sec; for Ue/ve, per m x 106 and per ft x 106;

Re_ [Re_~ 2 4
for JRe_ and [Re_ , x 10%; for F , F., F , F , F,, and F , x 10
*1 X2 1min 1 1max 2min 2 Zmax

Time Re F fF Re F F
of M Me Ve Ve Ye/ve Ye/ve *1 Ymin f1 Lnax *2 Zmin Fa Znax
day
FLT 345 10- 5-78
14120 1e67 1.42 438 1436 13.21 4.03 24,5 «148 0223 #¥s38% 29.5 #8885 $2%% SR8k
FLT 351 10-31-78
9:17 +60 .57 178 583 7.87 2.40 19.0 #¢43s <409 shess 2248 A44% 23RS 344
FLT 353 11~ 1-78
13122 «50 b8 152 499 7.25 2.21 18.2 «205 «507 «758 2149 #B%8% S0%%% ARaEe
13127 49 47 150 492 Te24 2.21 1842 #2420 «481 +660 2242 496X 288EE SERSe
13153 57 55 176 577 6.19 1.89 16.8 «312 «526 710 2042 %32 «375  #%ens
14127 =70 .67 194 637 3.15 1.57 15.3 427 «628 «798 18.4 #ses» «4h0  #23%e

#s&%% NOT MEASURED DURING FLIGHT
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TABLE 3.—SENSITIVITY OF BOUNDARY LAYER TRANSITION
TO CONE INCIDENCE ANGLE

(a) M_ = 0.40; U /v_ = 9.8 x 10° per m (3.0 x 10° per ft); source,

NASA Langley 16-Foot Transonic Dynamics Tunnel; test medium, freon

a, deg B, deg ¢, deg XT/L Xt/L
2.0 0 0 0.449 0.283
1.0 0 0 0.463 0.292
0 0 0 0.454 0.301

~-1.0 0 180 0.407 0.328
=2.0 0 180 0.404 0.335

(b) M_ = 0.60; U_/v_ = 10.8 x 10° per m (3.3 x 10

per ft);

source, NASA Ames 14-Foot Transonic Wind Tunnel

a, deg B, deg ¢, deg XT/L Xt/L
2.0 0 0 0.335 0.238
1.0 0 0 0.324 0.240
0.5 0 0 0.315 0.243
0 0 0 0.308 0.243

-0.5 0 180 0.299 0.267
-1.0 0 180 0. 267 0.236
-2.0 0 180 0.272 0.247
0 2.0 90 0.202 0.178
0 1.0 90 0.288 0.229
0 0.5 90 0.310 0.254
0 0 90 0.308 0.243
0 -0.5 270 0.281 0.240
0 -1.0 270 0.252 0.202
0 =2.0 270 0.195 0.171




TABLE 3.-Continued

6

(c) M, =0.80; U /v, =9.8x 10° per m (3.0 x 10° per ft);

source, AEDC 16-Foot Transonic Dynamics Tunnel

a, deg g, deg ¢, deg XT/L Xt/L
1.0 0 0 0.279 0.189
0.5 0 0 0.283 0.198
0 0 0 0.283 0.213

-0.5 0 180 0.267 0.218
-1.0 0 180 0.258 0.216

(d) M_ = 0.90; U_/v_= 9.8 x 10° per m (3.0 x 10° per ft);
source, NASA Ames 11- by 11-Foot Transonic Wind Tunnel

o, deg B, deg ¢, deg XT/L Xt/L
1.0 0 0 0.427 0.294
0.5 0 0 0.425 0.308
0 0 0 0.413 0.324

-0.5 0 180 0.411 0.328
-1.0 0 180 0.402 0.333
0 1.0 90 0.328 0.270
0 0.5 90 0.387 0.315
0 0 90 0.402 0.319
0 -0.5 270 0.378 0.303
0 -1.0 270 0.328 0.261

47



TABLE 3.—Continued

(&) M, =0.90; U/v_ = 12.5x 10° per m (3.8 x 10° per ft);
source, NASA Ames 14-Foot Transonic Wind Tunnel

o, deg B, deg ¢, deg XT/L Xt/L
2.0 0 0 0.283 0.171
1.0 0 0 0.276 0.202
0.5 0 0 0.274 0.220
0 0 0 0.279 0.227

-0.5 0 180 0.263 0.222
-1.0 0 180 0.263 0.231
-2.0 0 180 0.274 0.247
0 2.0 90 0.187 0.164
0 1.0 90 0.283 0.213
0 0.5 90 0.288 0.236
0 0 90 0.308 0. 249
0 -0.5 270 0.301 0.236
0 -1.0 270 0.222 0.189
0 -2.0 270 0.182 0.155




TABLE 3.—-Continued

(F) M_=0.95; U_/v_ = 9.8 x 10° per m (3.0 x 10° per ft);
source, NASA Ames 11- by 11-Foot Transonic Wind Tunnel

a, deg B, deg ¢, deg XT/L Xt/L
2.2 0 0 0.373 0.211
1.7 0 0 0.387 0.267
1.2 0 0 0.391 0.274
0.9 0 0 0.391 0.279
0.7 0 0 0.393 0.290
0.4 0 0 0.389 0.297
0.2 0 0 0.384 0.297
0 0 0 0. 387 0.303

-0.3 0 180 0.384 0.315
-0.5 0 180 0.384 0.317
-0.8 0 180 0.382 0.317
-1.3 0 180 0. 387 0.326
-1.8 0 180 0.396 0.346
0 2.2 90 0.261 0.218
0 1.6 30 0. 265 0.220
0 1.1 90 0.308 0.243
0 0.8 90 0.333 0.261
0 0.6 90 0. 360 0.288
0 0.3 90 0. 382 0.301
0 0 90 0.389 0.303
0 -0.2 270 0. 387 0.301
0 -0.4 270 0.373 0.292
0 -0.7 270 0.364 0.281
0 -0.9 270 0.339 0.265
0 -1.4 270 0.288 0.225
0 -1.9 270 0.272 0.222




TABLE 3.-~Continued

(9) M, = 1.10; U /v, = 9.8 x 10% per m (3.0 x 105 per ft);

source, NASA Ames 11- by 11-Foot Transonic Wind Tunnel

o, deg B, deg ¢, deg XT/L Xt/L
2.2 0 0 0.344 0.198
1.7 0 0 0.382 0.263
1.2 0 0 0.418 0.321
1.0 0 0 0.427 0.326
0.7 0 0 0.436 0.330
0.5 0 0 0.434 0.337
0.2 0 0 0.434 0.348
0 0 0 0.431 0.353

-0.3 0 180 0.431 0.357
-0.5 0 180 0.427 0.362
~0.8 0 180 0.425 0.364
-1.3 0 180 0.427 0.378
-1.7 0 180 0.438 0.382
0 2.2 90 0.290 0.236
0 1.6 90 0.297 0.236
0 1.2 90 0.328 0.272
0 0.8 90 0.362 0.299
0 0.6 90 0.391 0.315
0 0.3 90 0.413 0.335
0 0.2 90 0.422 0.360
0 0.1 90 0.429 0.342
0 -0.2 270 0.425 0.344
0 -0.4 270 0.413 0.333
0 -1.4 270 0.291 0.218
0 -1.9 270 0.283 0.227




TABLE 3.—Continued

(h) M_ = 1.30; Uy/v, = 9.8 x 10° per m (3.0 x 10° per t);
source, NASA Ames 11- by 11-Foot Transonic Wind Tunnel
a, deg B, deg ¢, deg XT/L Xt/L

2.0 0 0 0.337 0.247
1.5 0 0 0.353 0.261
1.0 0 0 0.387 0.288
0.75 0 0 0.404 0.315
0.5 0 0 0.404 0.317
0.2 0 0 0.404 0.321
0 0 0 0.404 0.324
-0.3 0 180 0.404 0.326
-0.5 0 180 0.404 0.326
-0.75 0 180 0.411 0.346
-1.0 0 180 0.416 0.355
-1.5 0 180 0.431 0.371
-2.0 0 180 0.449 0.382
0 1.9 90 0.261 0.216
0 1.4 90 0.258 0.206
0 0.9 90 0.306 0.231
0 0.7 90 0.360 0.258
0 0.4 90 0.378 0.281
0 0.2 90 0.398 0.317
0 -0.1 270 0.400 0.319
0 -0.3 270 0.387 0.294
0 -0.6 270 0. 360 0.267
0 -0.8 270 0.301 0.231
0 -1.1 270 0.279 0.218
0 -1.6 270 0.252 0.200
0 -2.1 270 0.247 0.204 |
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TABLE 3.-Continued

(i) M., = 1.50; source, NASA Ames 9- by 7-Foot Supersonic Wind Tunnel

U,/v,, per m (per ft) a, deg B, deg ¢, deg XT/L Xt/L
8.2 x 10° (2.5 x 10%) 1.0 -0.2 0 0.593 0.404
0.8 -0.2 0 | =---- 0.474

0.6 -0.2 0 0.724 0.564

0.3 -0.2 0o | ----- 0.587

0.1 -0.2 0 | ----- 0.609

-0.2 -0.2 180 0.730 0.602

-0.4 -0.2 180 0.719 0.596

6 ] 6 -0.7 -0.2 180 0.699 0.542

9.8 x 10° (3.0 x 10°) 0.1 1.1 90 0.272 0.182
0.1 0.8 90 0.373 0.209

0.1 0.6 90 0.490 0.281

0.1 0.2 90 0.591 0.436

0.1 0.1 90 0.631 0.485

0.1 -0.1 270 0.618 0.488

0.1 -0.4 270 0.562 0.429

0.1 -0.7 270 0.492 0.342

\/ 0.1 -0.9 270 0.434 0.306




TABLE 3.~Continued

(j) M, = 1.60; Um/vm'z 9.8 x 106 per m (3.0 x 106 per ft); source, NASA

Langley Unitary Plan Wind Tunnel (low Mach number test section)

a, deg B, deg ¢, deg XT/L Xt/L
1.0 0 0 0.458 0.171
0.75 0 0 0.512 0.211
0.5 0 0 0.564 0.245
0.25 0 0 0.587 0.252
0 0 0 0.582 0.256

-0.25 0 180 0.555 0.276
-0.5 0 180 0.571 0.254
-0.75 0 180 0.551 0.261
-1.0 0 180 0.548 0.283
0 1.0 90 0.438 0.187
0 0.75 90 0.490 0.209
0 0.5 90 0.539 0.261
0 0.25 90 0.578 0.288
0 0 90 0.582 0.285
0 -0.25 270 0.566 0.274
0 -0.5 270 0.508 0.227
0 -0.75 270 0.438 0.202
0 -1.0 270 0.342 0.191




TABLE 3.-Continued

(k) M, = 1.60; U /v_ = 9.8 x 10° per m (3.0 x 105 per ft);

source, NASA Ames 9- by 7-Foot Supersonic Wind Tunnel

a, deg B, deg ¢, deg XT/L Xt/L
0 1.0 90 0.315 0.227
0 0.75 90 0.384 0.274
0 0.5 90 0.526 0.378
0 0.25 90 0.598 0.436
0 0 90 0.620 0.503
0 -0.25 270 0.589 0.418
0 -0.5 270 0.501 0.373
0 -0.75 270 0.422 0.301
0 -1.0 270 0.371 0.274
- ) ~ 6 6 )
(M M, = 1.70; U/v, = 9.8 x 10" per m (3.0 x 10" per ft);

source, NASA Ames 9- by 7-Foot Supersonic Wind Tunnel

o, deg B, deg ¢, deg XT/L Xt/L
0.2 0.9 90 0.324 0.227
0.2 0.6 90 0.402 0.263
0.2 0.4 90 0.542 0.362
0.2 0.1 30 0.598 0.458
0.2 -0.1 270 0. 587 0.476
0.2 -0.4 270 0.537 0.407
0.2 -0.6 270 0.449 0.346
0.2 -0.9 270 0.407 0.315
0.2 -1.1 270 0. 360 0.263




TABLE 3.-Continued

(m) M, = 1.80; Um/um
source, NASA Ames 9-
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9.8 x 10% per m (3.0 x 10° per ft);

by 7-Foot Supersonic Wind Tunnel

(n) M, = 2.00; U,/v, = 9.8 x 10
Langley Unitary Plan Wind Tunnel (low Mach number test section)

per m (3.0 x 10° per ft); source,

a, deg B, deg ¢, deg XT/L Xt/L
0 0.9 90 0.369 0.283
0 0.65 90 0.422 0.328
0 0.4 a0 0.530 0.413
0 0.15 90 0.604 0.492
0 -0.1 270 0.602 0.481
0 -0.35 270 0.537 0.416
0 -0.6 270 0.434 0.344
0 -0.85 270 0.389 0.301
0 -1.1 270 0.355 0.272

6 6

o, deg B, deg ¢, deg XT/L Xt/L
1.0 0 0 0. 366 0.162
0.75 0 0 0.440 0.193
0.5 0 0 0.515 0.256
0.25 0 0 0.535 0.290
0 0 0 0.544 0.303

-0.25 0 180 0.557 0.404
-0.5 0 180 0.564 0.407
-0.75 0 180 0.562 0.413
-1.0 0 180 0.564 0.422

NASA
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(0) M_ = 2.00; U /v_ = 9.8 x 10° per m (3.0 x 105 per tt)

TABLE 3.-Continued

source, NASA Ames 9- by 7-Foot Supersonic Wind Tunnel

b

a, deg B, deg ¢, deg XT/L Xt/L
1.5 0.1 0 0.234 0.162
1.2 -0.1 0 0.243 0.180
1.0 -0.1 0 0. 267 0.191
0.7 -0.1 0 0.337 0.227
0.5 -0.1 0 0.449 0.272
0.2 -0.1 0 0.535 0.382
0 -0.1 0 0.566 0.461

-0.3 -0.1 180 0.587 0.485
-0.5 -0.1 180 0.598 0.501
0.1 1.0 90 0.317 0.247
0.1 0.75 90 0.373 0.288
0.1 0.5 90 0.452 0.333
0.1 0.25 90 0.544 0.409
0.1 0 90 0.578 0.454
0.1 -0.25 270 0.546 0.398
0.1 -0.5 270 0.445 0.339
0.1 -0.75 270 0.384 0.274
0.1 -1.0 270 0.328 0.225




TABLE 3.-Continued

6 6

(p) M, = 2.00; U/v, = 9.8 x 10° per m (3.0 x 10° per ft);
source, NASA Langley 4- by 4-Foot Supersonic Pressure Tunnel

a, deg B, deg ¢, deg XT/L Xt/L
-0.25 0.75 90 0.387 0.267
=0.25 0.5 90 0.483 0.316
-0.25 0.25 90 0.580 0.443
=0.25 0 90 0.631 0.488
~-0.25 ~0.25 270 0.616 0.458
~0.25 -0.5 270 0.528 0.321
-0.25 -0.75 270 0.407 0.270
-0.25 -1.0 270 0.355 0.254
-0.25 -1.25 270 0.310 0.227

(@) M, = 2.20; U /v_ = 9.8 x 10° per m (3.0 x 10° per ft);
source, NASA Ames 9- by 7-Foot Supersonic Wind Tunnel

o, deg B, deg ¢, deg XT/L Xt/L
1.0 0.05 0 0.252 0.180
0.75 0.05 0 0.288 0.207
0.6 0.05 0 0.413 0.272
0.25 0.05 0 0.555 0.425
0 0.05 0 0.587 0.488

-0.25 0.05 180 0.600 0.508
-0.75 0.05 180 0.616 0.519
0 1.0 90 0.270 0.196
0 0.75 90 0.333 0.256
0 0.5 90 0.416 0. 317
0 0.25 90 0.439 0.396
0 0 90 0.542 0.449
0 -0.25 270 0.503 0.373
0 ~0.50 270 0.402 0.299
0 -0.75 270 0.337 0.234
0 -1.0 270 0.299 0.213




TABLE 3.—Continued

(r) M_ = 2.50; U /v_ = 9.8 x 10% per m (3.0 x 108 per ft);
source, NASA Ames 9- by 7-Foot Supersonic Wind Tunnel

a, deg B, deg ¢, deg XT/L Xt/L
1.1 0.15 0 0.222 0.137
0.9 0.15 0 0.252 0.191
0.6 0.15 0 0.351 0. 252
0.4 0.15 0 0.485 0. 357
0.1 0.15 0 0.534 0.438

-0.1 0.15 180 0.564 0.461
-0.4 0.15 180 0.589 0.485
-0.6 0.15 180 0.591 0.494
-0.9 0.15 180 0.591 0.490
-1.2 0.15 180 0.569 0.485
-0.1 0.9 90 0.310 0.220
-0.1 0.6 30 0.342 0.254
-0.1 0.4 90 0.427 0.324
-0.1 0.1 90 0.506 0.402
-0.1 -0.1 270 0.490 0.393
-0.1 -0.4 270 0.431 0.328
-0.1 -0.6 270 0.355 0.265
0.1 -0.9 270 0.299 0.229
-0.1 -1.1 270 0.274 0. 207




TABLE 3.-Continued

(s) M_ = 2.86; U /v, = 8.2 x 10° per m (2.5 x 10° per ft); source, NASA
Langley Unitary Plan Wind Tunnel (high Mach number test section)

a, deg B, deg ¢, deg XT/L Xt/L
0.75 0 0 0.294 0.196
0.5 0 0 0.402 0.270
0.25 0 0 0.479 0.339

-0.25 0 180 0.544 0.387
-0.5 0 180 0.578 0.440
-0.75 0 180 0.598 0.485
0 1.25 90 0.339 0.245
0 1.0 90 0.353 0.256
0 0.75 90 0.389 0.290
0 0.5 90 0.431 0.317
0 0 90 0.515 0.404
0 -0.25 270 0.503 0.373
0 ~-0.5 270 0.440 0.321
6 6

(t) M, =3.51; U /v =9.8x 10" perm (3.0 x 10
Langley Unitary Plan Wind Tunnel (high Mach number section)

per ft); source, NASA

a, deg B, deg ¢, deg XT/L Xt/L
1.0 0 0 0.222 0.139
0.75 0 0 0.267 0.178
0.5 0 0 0.335 0.234
0.25 0 0 0.418 0.315

-0.25 0 180 0.494 0.418
-0.5 0 180 0.584 0.436
-0.75 0 180 0.566 0.456
1.0 0 180 0.598 0.490
0 0.75 90 0.353 0.263
0 0.5 90 0.375 0.297
0 0.25 90 0.411 0.330
0 0 90 0.465 0.389
0 -0.5 270 0.400 0.308
0 -0.75 270 0.369 0.274
0 -1.0 270 0.317 0.216
0 -1.25 270 0.301 0.166




TABLE 3.—Concluded

(u) M, =4.60; U /v, =9.8x 10° per m (3.0 x 10% per t); source, NASA
Langley Unitary Plan Wind Tunnel (high Mach number test section)

o, deg B, deg ¢, deg XT/L Xt/L
0.9 0.1 0 0.301 0.211
0.65 -0.1 0 0.371 0.265
0.4 -0.1 0 0.429 0.324
0.15 -0.1 0 0.483 0.364

-0.1 -0.1 180 0.566 0.373
-0.35 -0.1 180 0.548 0.438
-0.6 -0.1 180 0.602 0.470
-0.85 -0.1 180 0.634 0.501
-1.1 -0.1 180 0.654 0.515
-0.1 1.1 90 0.452 0.326
-0.1 0.85 90 0.456 0.353
0.1 0.6 90 0.470 0.362
-0.1 0.35 90 0.492 0.380
-0.1 0.1 90 0.519 0.409
-0.1 -0.15 270 0.524 0.407
-0.1 -0.4 270 0.503 0.384
-0.1 -0.65 270 0.479 0.373
-0.1 -0.9 270 0.452 0.335
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TABLE 4.—ATMOSPHERIC CONDITIONS FROM RADIOSONDE BALLOON AT EDWARDS, CALIFORNIA

H, p, RHO, D, RH, v, THETA, z,
m ft mb 1b/ft2 gm/m3 lh/ft3 °C °F °c °F percent m/sec ] knots deg m ft
MONTH B DAY 14 VYEAR 78 HOUR OF RELEASE 9002

727, ”385, 928.9 1940.U0 1105.9 « 069039 18.3 64.9 7.6 45.7 49.7 te? 13.0 23540 724, 2375.

9211. 2989, G08.5 1897.4 10f1i.6 067522 18.3 64aG 7.3 45.1 4846 6ol 13.6 249.C Gl4. 3C0C.
1293, 31948, B76.8 183i.2 1043.8 «06%162 18,3 64,9 6.8 44.2 46.8 t.7 13.0 270.0 121G. 4C0C.
1494, 4991. B46+42 1767.3 1008.1 « 062934 18.1 €4et 6.0 4247 4446 1243 2440 2744C 1524, £00C,
1734, 5653 81l6e¢5 1705,3 97748 0061042 167 62.1 3.5 3Be4 4le4 18.0 35.0 273,90 1829. ¢cCC.
2073, 5830, T787.8 1645.4 948,.4 « 059207 15. 4 59.7 1.0 33.8 37.6 15.9 31.0 281.0 2134, 700C.
2362, T748. 759.9 1587.1 919.6 « 057409 14.v 57.2 -1.6 29.1 34.0 8.2 1640 293,0 24380, 8000,
25650, 2693, 732.9 1530.7 891.6 «05£661 i2.6 54.7 4,3 264.2 30.4 €a.2 12.0 315.0C 2743, 9¢CC.
2937, 9637, 7967 1470640 864.3 «0513956 11,2 5242 =Te2 iYel 26be7 €a7 170 35140 3048, 10C0C,
31224, 17579. 6B1le3 1422.% 840.0 e U52439 be9 48.0 ~843 17.1 28.7 9.3 18.0 4.0 3353. 11C00.,.
3513, 11527, 656.5 1371.1 817.3 « 051022 6.2 43,2 ~8.9 15.9 3249 €e? 13.0 361.0 3658, 1200C.
3893, 12473, 632,5 1321.0 795.0 V49630 3.6 38,5 -9.8 14,3 36.8 9.8 19,0 281.C 39¢2. 13ccCC.
4997, 11419, 609.2 1272.3 769.3 «(L4BC26 243 36.1 =110 11.2 35.C 10.8 2140 26240 4267+ 14C00,
4277, 14365, 58646 1225.1 T44,2 LY -L3A] lel ELTYY ~13,4 Tab 33,0 9.3 18.0 267.0 4£72. 15C00.
4665, 15306, 564.8 1179.6 719.9 0044942 -1 31.8 -15.2 4ob 30.9 842 1640 273,0 4877. 1€C0C.
4952, 16245, 543.,7 1135.5 69643 ¢ 043469 -1.3 29.7 -17.1 le2 28.8 8.2 1040 292.0 51€2. 17600,
5237. 17182, 523.3 1092.9 673.3 « 042033 =25 275 -19.1 =243 2648 Sel 18.0 303.0 5486, 18CCC.
5523, 18120. 503,5 1051.6 65140 «04CCh] -3.8 252 -21.0 -59 2449 Ge8 1940 29940 5791e 15CC0,
5917, 19053, 484,44 1011.,7 631.4 2036417 -5.9 2le4 -22.7 -89 25.1 Ge8 19.0 3cd.0 6066, 2€00C.
5093, 19991, 465.8 972.8 612.7 «038250 ~8e3 17.1 -244 4% -12.0 2640 Ge8 19.0 298.0 ¢401. 2100C.
6377. 20923, 447.9 935.5 594,.5 «037113 -lve? 127 -26.1 -15.1 269 10,8 21.0 206.0 6706, 22000,
5568&, 21864, 430.4 898.9 57647 « 636002 =13,.1 8.4 -27.9 -18.2 2747 10.8 21.0 288,.,0 7010, 22000.
595), 22802. 413,.5 863,06 5%9,.3 003491¢ =158 369 =297 =21e5 2848 10.8 21.0 281.C 7315. 24000,
7237, 231743, 397.1 829.4 54243 +033855 -18.4 -ab -3l.06 —24.9 29.6 1C.8 21.0 279.0 7620. 25000,
T526, 24694, 381.1 795.9 526.0 « 032837 =-2Va7 =543 =-33.9 -29.1 29.6 11.3 220 278.C 7925, 260040.
r214, 25635. 36547 763.8 510.1 «G31845 =-23.3 -9.9 -36.3 -33.3 2945 10.8 21.0 278.0 8230, 270CC.
3101. 26580, 350.° 732.7 494,56 «03CB77 =26.0 =14,.8 ~3B.6 =375 297 1Ce8 2140 27840 85344 280CCe
3391, 27%30, 336,43 70244 479.4 « 029928 -28a7 -19.7 -41.0 -41,.8 29.8 11.3 2240 283.C 8839, 29000,
3681, 2R487, 322.2 672.9 464.6 029004 -31e5 -24a7 -43,4 -46.1 30,0 11.3 2200 287.0 9144, 2CC0C,
3074, 29443, 338.6 64445 450.1 «U28099 ~-34.2 ~29.6 -4%.9 -%5Ve5 2949 11.3 22.0 288,0 9449, 21C0C.
2257, 30404, 295.4 617.,0 435.5 «G27487 -36.8 —-3442 -48.1 5446 30.2 11.8 23.0 288.0 97%4. 2200C.
I%61s 31369, 28246 590.2 420.5 «02625.4 -38e9 ~3840 =500 ~57e% 3043 1243 2400 285.0 10058, 23000,
IP55, 32331, 27043 56445 40642 «02£358 -41,2 -42.2 ~54.1 -65.3 23.9 12.9 25.0 282.0G 10363, 3400C.
13149, 33296, 258 ¢4 £39.7 392.4 « 024497 =-43.6 =465 -5946 -7542 15.7 13.9 27.0 277.C 10668. 25000.
13441, 36255, 241740 515.9 37848 « 023648 -45.9 =-50.6 -65.3 ~8Y.6 Seb 15.4 30.0 271.0 10973. 36000C.
13736, 35223, 235.9 492.7 36540 «022786 -47.9 =-54.2 ~6649 -88+4 97 17.0 33.0 266,40 11278 370CCs
11731, 36192, 22542 47043 351.6 «021950 -49,8 =576 ~6845 -91.3 GSeb 20.4 39,0 262.0 11582, 3800C.
11325, 7157, 215.0 “49.v 338.6 «021138 -51.8 -61e2 =701 ~-94,2 Se?7 23.1 45.0 259.0 11887, 29CCO0.
11A24, 319138, 205.1 428.4 326.0 20352 -53,.9 -65.0 -71.8 -97.2 9.8 257 5040 287.0 12192. 400QC.
11925, 131712%. 195.6 438.5 313.4 « 019565 -55.6 -68.1 -73.2 -99,.8 9.8 28.3 55.0 257.C 12497, 41000.
1°231, 43127, 186.4 389.3 390.8 «Q01E778 =57l ~T7048 =~T4e4 =10240 e 8 3049 6040 25640 12802+ 42CQC.
125344 41121, 177.7 371,.1 288.7 +018023 -58406 =-7345 75«7 =104.2 9.8 3l.4 €l.0 257.C 13106. 42C0C.
12941, 42129. 169.3 353.6 277.0 «017293 ~60el -76e2 ~76e9 =106.4% 9.8 11.4 61.0 287.C 13411, 44000,
13182, 43149, 161.2 336.7 265.7 +016587 ~6le? =194 -78,2 ~108.7 10,0 C.0 0.0 0.¢ 13716, 4%00C.
13442, 44ibk7. 153.5 320.6 254,8 «015907 =-63.2 -81.8 =794 =111.90 10.0C 0.0 0.0 C.C 14021. 4&C00.
13799, 45209, 14540 3v4e.9 243,2 0015162 =534 =626 -80.,0 <-=1lil.S 9.9 C.0 0.0 0sC 142264 4700Ca
14191, 45231, 139.0 290.3 231.3 «Clessl -63.7 -62.7 -79.9 =-111.8 S.9 (0 0.0 0.0 14¢20, 4RCCOC.
14495, ©7259. 132,.3 27643 220.1 «01376C -63.86 -8245 -79.8 =-1ll.¢ 9.6 Ced 0.0 0.0 14935, 49G00.
14719, 43291, 125.9 262.9 209.4 «0130722 -63.5 -8?7.3 -79.7 -1lil.5 5.9 0.0 J.0 C.0 1524C. tCOCC.
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TABLE 4.-Continued

H, P, RHO , T, 0, RH, THETA,
m ft mb lb/ft2 gm/m3 1b/ft3 °c °F °C °F percent m/sec knots deg m ft
MCNTH 8 DAY 16 YEAk 78 HuUk OF RELEASE 90012

729, 2362, 929.7 1941.7 1097,4 +068533 2let 7049 =346 2544 1843 4e0 9.0 225.0 T24. 237¢%.

912, 2959, 90945 1899.3 1072.4 «U6E940 21e% 70.5 3.2 37.8 30.1 7.2 14.0 243.0 914. accec.
1192, 3911 878.0 1833,7 1u39.7 « 064906 19.9 67.6 58 424 39.6 1C.3 200 27040 1219, 4C0C,e
1403, 4Bb6h, 84743 176346 104247 eC63221 173 6341 3.8 3846 4047 7.7 15.0 278.0 1524 500¢C.
17713, 5817, Bl7.6 1707.8 98l.2 e 061254 l6¢2 6le2 2.1 35.8 3846 9.3 18.0 27C.0 1829, 60G0.
2063, 5767, 78848 1647.4 95045 «059338 15.1 59.2 o3 32.6 364 11.3 22.0 260.C 2134, 7C0C.
2357, ?717. 760.8 1%589.0 920.7 « 057477 14.0 57.2 -1l.5 2944 3443 13.9 27¢0 26040 2438, €C00,
2547, 3661, 73348 153246 891.7 «055667 1249 2952 ~3.3 2640 32.1 14.9 29.0 261.0 2743, 9¢0C.
2927. RE-T L 7076 1477.9 863.6 «U53913 11,7 53,1 =542 2246 30.2 14.4 2840 26640 3048, 10C000.
3214s 10545, 682.2 1424.8 836.4 «052215 1de5 5049 -7.7 182 27.1 13.4 2640 272.0 3353, 11600,
31477, 11481, 657.7 1373.6 810.1 +05C573 Ge3 4807 =10+5 13.1 23.5 11.8 23.0 275.0 3e58. 120CC.
1745, 12417, 633.,9 1323.9 766,3 + 049087 Teld 4541 -ice7 Gel 2245 113 2240 27640 3962. 1300C.
4N7)e 13353, 61048 1275.7 763,2 « 047645 5.3 41.9 ~14,9 5.2 21.7 11.3 220 27¢.0 4267. 14000,
415, 14289, 588.4 1228.9 740.,7 «C4e240 3.3 37.9 -17.1 1e3 20.8 10,8 21.0 275.0 4572+ 15GU0.
4641, 15227, 566e6 1183.4 718.8 «044873 1.3 34,3 -19.3 =247 1949 1Ue8B 2140 272.C 4877. 1&00C.
4927, 15164, 54545 1139.3 697.3 « 043531 -7 30.7 =215 ~6e7 16,0 11.3 2240 27240 5182, 1700C,
5213, 17103, 52540 109645 67644 2042226 -2.8 27.0 =-23.7 -10.7 18.2 12.3 2440 270.¢ 5486, 18000,
5493, 19038, £35.2 1055.1 655.9 «U40947 -4.9 23.2 -26.0 -14.8 17.4 13,4 2640 267.0 5751« 150GC.
5785, 19979, 485.9 101448 63646 «03974¢ =7e2 19.0 «27.9 ~18.3 17.4 l4.4 2840 28B40 6096. 20000,
5972, 1792V, 46742 975.8 617.9 +038574 =9.7 14.5 =-29.8 =21.6 17.8 15.4 30.0 268.0 6401. 21¢00.
538N0s 27865, 449.0 937.8 599.7 «G37438 -i2.3 9.9 =3146 -24,49 1843 1te0 35,0 26840 67064 22000,
5647, 21809, 43144 901.0 581.9 «03¢327 -14,8 5e4 =33,5 -28.3 18.7 21.6 42.0 269.0 7010. 23000,
6936, 22757, 4l4.3 865.3 5642 035241 =174 o7 =35.5 =31.8 19.2 22.1 43.0 266.0 7315, 24000.
7224, 23702, 397.9 830.8 54743 + 034167 -19.9 -3.8 -37.4 -35.3 19.¢ 2246 44,0 264,0 7620. 25C0Q.
7515, 26655, 381.7 797.2 529.5 «033056 -21.9 -7t -38.9 ~-38.1 19.9 23.1 45,0 2624C 7925+ 26000,
78%%. 25604, 36642 To4e8 51241 0031969 =2440 =11,2 ~4045 -40.9 20e4 2347 46,0 261.0 8230. 27000,
8094, 26554, 351.2 7335 495.3 «030921 -2640 =14.8 ~42.1 -43,.8 20.7 23.1 45,0 26240 8534, 2800C.
9333, 27504, 33647 703.2 478.9 « 029897 -28.1 -18.6 -43.7 ~46417 2141 216 42.0 264.0 8839, 2900C.
672, 29453, 322.7 674ev 462.9 «028898 ~30.2 -22.4 -45.4 -49.7 2144 23.1 45.0 263,0 9144. 30060,
3963, 27497, 399.1 645406 4474 027930 ~32.3 =26.1 -47.1 5247 2148 27.8 5440 260,0 9449, 31C00.
32544  3)360, 296,40 61842 43244 «026994 =34.6 =-30.3 -48,8 -55,.€ 2244 31.9 62.0 258.0 9754. 22000,
7%45. 31316, 283.3 591.7 18,4 «02€120 -37,1 -3448 ~50e7 =59.2 23.2 35.0 68.0 258.0 10058, 33000,
1835, 322548, 2711 56642 4véeb « 025258 -39.6 -39.3 -52.8 -63.1 23.4 38,1 74.0 258.0 10363. 234C00.
13126, 33222, 25943 54146 390.3 +024366 ~-41.06 -42.9 =578 ~72.1 15.8 4.6 79.0 258.0 10668, 35000,
11417, 34178, 24749 5177 37045 0023504  =43,7 =456,7 =634¢5 -82.4% 9.6 43,2 84.0 258,0 10973, 2ecCCO,
17712, 35143, 236,8 494.6 363.3 « 022680 -45,9 -50.¢6 -65,4 -83,.6 9.6 41.7 81.0 259.0 11278, 37CCC.
1193, 135100, 22642 47244 35045 «021881 -48,2 =5448 =67.2 =83.9 9.6 4041 78.0 260.0 11582, 1380060.
11296, 37960, 21642 451e1 336.1 021107 ~5045 =5849 -69.0 =-92.3 9.7 39.6 7.0 2¢1.0 11887. 2900,
11593, 33036, 20641 430.4 326.0 0206352 -52.8 -£3.0 -70.9 -95.7 9.7 40,1 78,0 261,C 12192, 4000C,
11393, 139018, 19646 41046 314,0 « 019662 =5449 -66e & =72.,7 -6G8,8 Ge? 41.2 80.0 261.0 12497, 41000,
12197, 49015, 187.4 391.4 301.8 «018841 =56.7 =731 ~Tésl -iGl.é 9.8 42.7 83.0 261.0 12802. 4200C.
12572, 41016, 17846 373.0 29041 « 0168110 ~56.45 =-73.3 =75.6 =10%.14 9.8 44,8 §7.0 2€6.0 13106. 430Q0C.
12837, 42018, 17942 355.5 278.7 «017399 -60.3 -76.% =771 -106.7 9.8 4€.8 91.0 2%59.0 13411, 44CCC,
11124, 43746, 162.0 338.3 267.7 «01€742 -62.? =8040 =T8e6 =10944 10.0 Ge0 U0 Cs0 13716, 45CCO,
13433, 44072, 15442 32241 2571 «01€050 =-64,.0 -83.2 =-80.1 -112.2 10.0 C.0 0.0 C.C 14C21. 46000,
13749, 45110, 146.7 30644 24644 «015382 -6%.6 -86.1 =-8le% -114,5 10.1 Ge0 0.0 C.0 14326, 47000,
14 N%4, 4h162, 139.6 291.6 23546 «Ul4708 -66.7 ~88.1 -82¢3 =-1lib.i lv.l 0.0 0.0 Coe0 14630, 4800GC,
14385, 47196, 132,7 277.1 225.1 » 014053 ~6746 -89.7 =83.1 =117.5 10.1 6.0 0.0 0.0 14935, 4G¢0C.
1477, 43241, 126.2 26346 214.6 +0l13397 -6842 -9048 =83e6 =ilbed 10,1 C.0 0.0 C.0 15240. %50COC,
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TABLE 4.—-Continued

H, 0, RHO, T, D, RH, v, THETA. z.
m ft mb 1b/ft? gm/m3 /e’ °c °F °c °F percent | m/sec knots deg m ft
MONTH 8 DAY 16 VYEAR 76 HOUR OF RELEASE 16307

n7. 23513, 930.0 19642.3 1082.0 «067547 2544 T7.7 3.0 3744 234 1€.3 20.0 230.0 T24. 2375.

RY7, 294 4. 9i0.0 1900.¢ 1063.7 swbE405 24.0 7502 342 ER Y 2548 1€.3 2040 24400 Gl4. 3000,
1184, 21890, B73.7 16€35.2 1034.9 « 064607 2147 71.1 3,3 37.8 2G.8 1¢.8 21.0 263.0 1219. 4000,
1475, 4838, B48.2 177..5 100640 « 062840 19.4 66,9 2.9 37.3 33,5 1(.8 21.0 2€%.0 1524. 0G0,
17461, 5785, 81846 1709.7 97642 « 060542 18.2 4.6 .5 32.9 30.3 1z.3 26.0 2659.0 1829, €ccC.
2151, 5730 789.9 10649.7 94645 «056088 1649 6244 =20 2844 274 13.9 2740 271.C 2134, 70C0.
23139, 76724 762,1 159147 917.5 «057278 15e6 60ei -he? 2346 2443 1449 2940 273.0 2438, 80CC.
2h2%54 96154 735.1 1535.3 89,4 «055523 i4.3 57.7 =745 1844 21.3 l4.4 28.0 271.0 2743, 904G C.
2912, 95513, 709.0 1480.8 861.9 «053807 13.1 55.6 -10.6 12.9 18.1 14,4 2840 26840 3048, 10000,
3197, 17489, 683.7 1427.9 836.2 052202 li.2 52.3 =124 8 Ge9 17.1 l4.4 28.0 26740 3253, 1100C.
3493, 11626, 659.1 137646 811.8 «05C€79 944 48.9 =14,.5 5.0 1¢.9 14.4 28.0 2¢6.0 3658, 12000,
3759, 12365, 635.2 132646 788,0 0049193 Te4 4543 =1l6el 3.C 16.9 13,9 27.0 265,.C 36¢2. 13000,
§054, 13299, 612.1 1278.4 764.7 «047738 545 41.9 ~17.8 -1 16.7 13.9 27.0 264,0 4267, 14000.
4749, 164238, 589.6 1231.4 74240 .04¢322 340 38.3 -19.5 =3.1 16.7 13.9 2740 265.0 4572. 15000.
4625, 15175. 567.8 1185.9 719.9 044942 145 3447 =212 =642 1646 1444 8.0 267.C 4877. 1¢CCC.
491% 15110. 5467 1141.8 698,13 «043593 —.b 31.3 -22.9 ~93 lé.4 et 30.0 26940 5182. 1700C.
51956s 17047, £2642 109940 677,42 e 042270 =2e53 2745 -24.7 =12 44 lé.4 1.9 31.0 268.,0 5486. 12800C.
5482, 176985 5063 1057.4 656.6 « 040990 —4.5 23.9 =26+ 4 =155 16.2 17.0 33,0 26640 5791. 1900C.
5768. 18924, 487.0 4017.1 636.8 «L3G754 -6s7 19.9 ~2B.4 =19.v 16.0 1%.9 31.0 26€.0 6096. 20000,
5054, 13863, 468.3 978.1 61746 +03855¢ -9.0 15.8 =30e4 <2448 Se8 17.0 33.0 268.0 €4Cl. 210CC.
5347, 27802, 450.2 940.3 598.8 .037382 =112 11.8 =3245 =26e% 15¢4 1745 34.0 26840 6706, 22000,
6623, 21744, 43246 903.5 580.6 «03624¢& ~13.5 Te7 =34.6 -30.3 15.1 18.0 35.0 267.0 7010. 23000.
5914, 220684, 415.6 86840 56247 «035128 -15.8 3.6 -36.7 -34,1 14,8 19.5 38.9 265.0 7315. 24Q0C.
7203, 23632, 399.9 833.3 54543 0034042 =l8e4 =6 =-38.8 =37.5 14.5 21.1 41.0 2€4.0 7620. 25000,
7491, 24577, 38340 7999 52842 032974 =204+4 -4,7 -40.6 -41.0C 1447 22.1 43.0 26240 1625 26000,
??79. 25523, 36745 76745 51ie5 2V31932 2247 =beY -42.4 -44,2 15.0 23.1 4540 259.0 8230. 27000,
AN66. 25464, 352.6 73644 495.2 «03C914 -25.1 -13.2 -64,2 ~47.5% 15.3 23.7 46.0 2856.0 8534, 28C0C.
1357, 27417, 338.0 705.9 47944 029928 =274 -17.3 -464v =5v.7 15.5 2447 48.0 259.0 8839, Z5C0C.
9665, 28363, 32440 676.7 46440 +0289¢€7 =29.8 =2146 ~4Te0 ~54.1 15.8 C.0 0.0 0.0 9144, 20000,
8938, 23315, 31044 648.3 448.9 +« 028024 =32.1 =258 -49,7 5745 1549 0s0 0.0 0.0 9449, 21C00.
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TABLE 4.-Continued

H, P, RHO, T, 0, RH, v, THETA, 7,
m ft mb 1b/ft2 gm/rn3 H:)/ft:3 °C °F °C °F percent, m/sec knots deg m ft
MCNTH 8 DAY 18 Ytax 78 HOUK OF KELEASE 150C?

694, 283, 932.4 1947.,4 1125.0 .07€231 15.0 5940 ~1le7 2940 31e6 Cel 040 0.0 724, 2375,

RA2, 2393, 91147 1904.1 1098.1 06E552 1545 5949 ~2.7 271 2844 L1 640 20.0 914, 300C,.
11738, 31845, 879.5 1836.9 1056.4 «065949 16.4 6le5 -4,7 23,5 23,1 842 16.0 £1.G 1219. 4000,
1471, 4825, 64846 1772.3 i016.9 + 063483 17.1 2.6 =7.3 189 1842 12.3 26.0 £5.0 1524, 50CC.
1753, 5785, 8l8.6 1709,7 988,40 « 061879 1961 5942 ~Te5 18.5 20.3 13.9 27.0 €60 1829, £CCCe.
29%4, 740, 78946 1649.1 959.7 « 059912 1340 5544 =7¢9 1747 2245 14,4 29,0 6440 2134, 700C.
2145, 7696, 76l.% 1590.2 932.2 058195 11.0 51.8 -8.5 16.7 24,5 14,9 29.0 74.G 2438, 800C.
2637, 8657, 733.9 1532.8  9C5,.3 +U5€51€ 8.6 48,0 -%942 15.5 26.8 13,9 27.0 B1.C 2743, 9000,
2931, 9615, 73743 1477.2 879.0 « 054874 6.8 4442 -=10.0 1440 2940 842 1640 70.C 3048, 1000C.
31?222, 13571, 681s5 1423.3 849.0 +053001 6s2 43,2 -13.4 7.9 23.0 4l 840 145.0 3353, 1100C,.
3512, 11523, 65646 137143  B18,.4 «051(G1 be2 43,2 ~1945 -3.1 13.8 to7 13.0 232.0 3658, 12000,
3800, 12469, 632.6 1321,2 793,09 045505 4.6 40e3  -2244 -8.4 12.0 1€.8 21.0 224.C 3962, 13C0C,
4083, 13415, 60943 127245 76942 +048020 2e7 3649 =24e1 ~1l.4 11.8 1143 2240 261.0 4267. 14000,
4377, 14361, 5867 1225.3 745.9 + 046565 .8 33,4 =25.6 =l4.% 11.6 11.8 23.0 273.¢C 4572. 15C00.
466%. 15396, 564.8 1179.6  723.3 045154 -1.1 30eU  =27e5 =17.8 lle% 11,8 23,0 27140 4877. 16000,
4953, 14250, 543,6 1135,3 70142 043774 -3,0 2646  =29.3 ~2u.7 11.1 11.8 23.0 271.C 5182. 1700C.
52641, 17196, 5239 1092.3 67946 «04Z2426 ~540 23,0 =31,0 =23,8 1140 1249 25.0 26840 5486s 18000
5527, 18139, 503.1 1050.7 658,86 $U41145 =70 19.4 =32.8 =27.0 1048 13.4 2640 273.0 5791. 1600C.
581%, 12088, 45347 1ul0e2 6378 «036817 -849 16.0 =33,9 =29.0 11.3 13.% 2746 273.¢ 6096, 20COC.
4108, 27032, 46%5.0 971.2 617.4 « 038563 -10.7 127 =34¢9 =30.8 11,7 16,4 280 274.0 6401. 2100C,
5394, 20976, 446,9 9133,4 597.6 «037307 =12.6 9.3 =35.,9 =32.7 12.3 18,0 35.0 271.0 6706, 22000,
4681, 21918, 429.4 896,.8 5784 +036108 =14.5 549 =37.0 -34.7 12.9 20.1 39.0 268,0 7610. 23C00.
4967, 27864, 412.4 861.3 559,6 2U34935 -,6.3 247 =36e2 =3647 13,3 2146 4240 267.0 7315, 24000,
7256« 23807, 39640 827.1 54145 033805 -16.3 -e% =394 —39.0 13.9 2341 45,0 26640 7620, 25000,
7546, 24752, 380.1 793,.9 524,5 .032743 =20.6 “5,1 =4l.0 =41,f 1444 25.2 49.0 267.0 7925, 26000,
7833, 25698, 364.7 761.7 507.8 +u31701 -22.8 “9.0 —42.6 44,7 14,7 27.3 53.0 266.0 8230, 27000.
3117, 25633, 349,9  730.8 491.6 «03CE90  =25.1 =1342 =44,2 =47.8 15.2 2%.3 57.0 269,C 8534, 28000,
3478, 27584, 33545 70047 47548 4026703 =274% =17¢3 =45.9 =50.0b 15.6 31,4 €140 2650 €839, 29000
3698, 22534, 321.5 671.5 460.4 2028742  =29.7 =21.5 =47.6 =-53,17 1¢.0 33,4 65.0 268.0 9144, 3000C.
8987. 29486, 309.0 643.3 445.4 «0278C>  =3241 =25.8  -49.3 56,8 16.6 35.0 68,0 26¢.0 9449, 31000,
3276 37434, 295.0  616.1 43044 «02€8€6F  =3443 =29,7 -51e0 -59.8 1€.9 3¢5 71.0 2€4.0 9754, 3200C.
95h%. 31385, 282.4 589 .8 415.4 2025933 =36.2 =33.2 ~5246 =6247 1746 3te5 7140 26240 100584 33C00e
1887, 132339, 270,2 S6d.3s  400.9 «025027 -38.2 =36.8 -~55.5 -b67.G 14.7 3€.5 71.0 260.0 10263. 34C0C.
17146, 32238, 25845 539,9 386,.8 eU24147  ~4Ue2  -4ueh  =59.0 —T4.2 11.8 36.5 71.0 259.0 10668. 35C00.
174349, 34237, 24742 51643 373.3 0G23304  =4243 —444l  —~t2e4 -—80.4 945 3€.5 71.0 2%8.0 10973. 2¢0CCC.
1772%. 35188, 236.3 493,5 360.7 2022518  =44.8 ~4B.,6 ~bheh =B4,.0 9.6 3645 7140 257.C 112784 37000,
11017, 38146, 22547 471e4  345,4 «021750 -47.3 =53,1 -66.5 =-87.6 G.6 36.0 70,0 257.6 11582. 3800C.
11311, 37108, 215.5 45041 336.5 +0210(7 -49,9 -57.8 ~68.5 ~91.3 9.7 37.0 72.0 257.0 11887. 39CCC,
11604, 33077, 205,.7 42946 32448 «u20277 =52.4 =623 ~70e86 -=95.1 9.7 3846 7540 257.0 12192. 40000,
119%%. 39061, 196,2 409,8 312.9 «019534 -54,5 =6b6.1 -72.3 =-98,2 9.7 38.6 75.0 257.C 12497. 4100C.
122847, 49049, 187.1 390,.8 3G0.3 «01E74T7  =564u =bbtebk =7345 =10U.3 et 3tel 74,0 257.0 12802, 42CCC.
17512, 41051, 178.3 37244 288.2 2017992  =574% =713  =7447 =102.% 9.8 37.6 73.0 258,0 13106, 43C0C,
17R13, 47055, 169.9 35448 27645 sCL7261 =584,9 =T4s0 =75¢9 =104.6 549 3€45 71.0 259.0 13411. 44C0CC.
13124, 43058, 161.9 338440 20542 WClE556 =60.3  =T6.5 =771 =106.7 9.9 £.E 69,0 256.0 13716, 450CC.
13433, 44072, 15442 322.1  254.3 «ul%875 =6148 =79.2 =7843 -106.9 9.9 34,0 6640 260,0 140216 460CC,
13745, 45096, 146456 30606 24343 «0i5169 =629 =-81.2 =7942 =110.6 9.9 31.4 6140 26C+C 14326« 47000,
14059, 48127, 139.7 291.8  232.3 «0l4502 =63.6 =B2.5 =797 =-1lil.5 10.0 29.3 57.0 2€1.C 14630, 4BCCC.
14376, 47165, 132,69 27746 2¢1.8 +013847 -64,2 =B83.6 -8U«3 ~-112.5 16.0 26.8 5240 263,0 14935, 4900C,
14689, 43192. 12645 264.2  211.7 2013216  —b4es =B4eb  =60e8 -113.4 1u.l 23.7 4640 2¢€.0 1%24C. 5GCOC.,
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TABLE 4.—Continued

H, p, RHO, T, RH, THETA, z,
m ft mb lb/f!2 gm/m3 lb/ﬁ.3 °C °F °C °F percent m/sec knots deg m ft
KOnTH e DAY 18 VYEAR 78 HuUF OF RELEASE 22007

1. 2333, 93047 16%3,8 .06244 « 006323 31e3 8843 1.2 34,1 14,06 Se1 10.0 €0.C 124, 231s.

ans, 2905, 911.3 1903.3 1019.5 e UE3E4E 3cet 97.9 1142 52.2 21.7 £e 10.0 77.¢C 914, 300cC.
1154, 3786, 832.1 1842.3 9€3.5 +059525 44,9 11246 2407 7645 3246 4ob 9.0 105.C 1219. 4G0C.
1612, 4633, 854.7 1785.1 8EB L6 2055473 5248 127.0 3646 97.9 43.4 5.7 11.0 1C¢.C 1€24, 5C0C.
Thha, 5459. 82847 1730.% B55.5 « 053407 53.7 128.7 38e8 101.9 4€.9 7.2 14.0 114.0 1829. 64000,
1913, 5275. 8Q3.6 167844 830.0 «051815 53ed 12746 39.0 102.2 4847 7.7 15.0¢ §9.0 2124, 7000.
2151, 7089, 779.2 1627.4 805.3 «05€273 525 126.5 39.1 102.5 50.5 6.7 17.0 89.C 243¢€, ECQ0.
2499, 7900, 75545 157749 Teled « 048775 51e48 12%.2 3943 102,7 52.6 8.7 17.0 82.0 2743, GCOC.
2653, a703. 732.6 1530.1 75840 «047320 51.2 126442 39.4 132.8 5444 Te7 15.0 T76.C 3048, 10CCO0.
2897, 9505. 7103 1483.°5 735.4 «045910 506 123.1 39.4 lo3.0 5643 a1 8.0 1Cl.0 33€3. 11000,
1137 19298, 688.8 1438.6 698.4 « 043600 5440 129.2 43.2 109.7 5842 4.1 8.0 217.C 3656, 1zCCC.
327y  11057. 663.7 139646 650405 «GeGe28 60+ 4 140G.7 4946 1213 5946 Te2 14,0 24C,C 3662, 13C00.
31575, 11796e 64946 135647 63045 «039361 6043 140.5 49,8 121.6 6045 7.7 15.0 244.0 4267 14000,
31319, 12529. 631.1 1318.i1 61049 +038137 buU.2 140.4 5060 122.0 61s4 7.7 15.0 246.C 4572. 15600,
404N, 13254, 613.2 1280.7 5G4e9 «U3EGEL 60.1 140.2 5042 122.3 6243 17 15.0 252.0 4877. 1€0CC.
4259, 13972, 59549 124446 573.5 +L3£802 6ve0 140.0 50et 122.7 63.1 8.2 16.0 257.C $162. 17000.
4474, 14686, 579.1 1209.5 55546 0034685 5349 43948 50606 12360 6440 [ X%4 17.0 2¢0.C 5486, 1200C.
4692, 15394, 562.8 1175.4 53843 +033605 5948 139.6 507 123.3 64.9 .8 19.0 263.C 5791. 19GCC.
4905, 15097. 547.0 1142.4 521.2 «03255¢ 59.8 139.6 209 12346 65.4 10.3 20.0 2¢€.C 6096« 20C00.
S117. 145788, 53148 11190.7 505.2 «031539 59.7 139.5 51.1 124.0 6643 11.3 22.90 2¢7.C €4C1. 21cC0C.
5327. 17477. 517.0 1079.% 489.4 +030552 2946 139.3 513 12443 6741 5G42 1i5e0 26340 670te 22€00.
5535, 19163, 50245 104947 4740l «026597 59.5 139.1 5le4 12446 68.0 214.0 416.0 248.0 7010. 2200C.
5743. 18841. 488.7 102V.7 458.6 « 028629 59.6 139.3 517 125.1 6846 14546 283.0 254.0 7315. z4Co0C.
5243, 12513, 47542 99245 443.6 e 27693 59.7 139,.5 52e9 12546 69.3 15.4 30.0 265.0 7620. 25C00C,
5143. 27171. 452.3 96545 429.1 .0261788 3G.8 139.€ 5243 1261 70.0 17.5 34.0 2¢e2.C 7925. 2600C.
5343, 21828, 449,7 939.2 415.0 « 025608 599 139.8 5246 12647 7Ce? 5340 103,0 311.0 8230. 27C00.
5565, 21473, 43745 913.9 401.4 «025039 6040 140.0 5249 127.2 Tle4 102.4 199.0 22.0 8534, 28CCC.
57319, 22111, 425.9 889.5 388,2 «u26235 60,1 140.2 5342 127.17 72.1 111.1 216.0 33.0 8839, 29000,
5933, 22746. 414.5 86547 375.4 «U23435 00.2 240.4 5345 128.2 72.8 7842 152.0 341.0 9144. 3CCOC.
7176, 23372 403.5 84247 363.0 2022664 bued 140.7 53.8 128.8 73.1 45.3 88.0 28840 9449, 31000C.
7312. 23989, 392.9 82veb 35149 e 021568 60,62 140,.4 5348 12&.8 73.9 2843 55.0 261.C 9754. 32CCC.
7599, 246037, 382.5 798.9 341.8 +021338 59.9 139.8 53.7 12846 T4e5 304 59.0 261.0 10058. 33C00,
7635, 25215, 372.5 778.,0 331.9 su2C72C 5946 139.3 £3.6 12844 75.2 31.9 €2.0 262.0 103€3. 3400C.
7043, 25817. 362.8 757.7 322.3 «02C121 59.3 138.7 5345 12842 7548 C.0 0.0 0.0 10¢¢8, 32ECCC.
3051, 25413, 353.4 738.1 312.9 +u19534 59.0 138.2 53.4 122.0 7665 Ce0 0.0 GeG 10973, 26000,
3232, 27008, 344,2 71849 303.9 «01E972 3847 137.7 5342 127.¢8 77.1 C.0 0.0 0.0 11278. 3700C.
2412, 27597, 335.3 700.3 295.1 ulgé22 5845 137.3 53,1 127.¢ 77.5 G0 0.0 0.0 11582. 38CCC.
359t. %185, 326.6 682.1 28646 ul7892 5842 136.8 53.9 1274 78.1 C.0 0.0 0.0 11887. 32500C.
3763, 27765, 318,2 6bh.b 27643 «017374 57.9 136.2 £249 127.2 78.8 .0 0.0 €.0 12192. 4COCC.
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TABLE 4.-Continued

, RHO T, RH, v, THETA, z,
m ft mb 1b/ft2 gm/m3 ] b/t °o¢ °F °c °F percent | m/sec knots deg m [ ft
MONTH 8 LAY 23 Y:AR 78 HOUR CF RELEASE 90c2?

739, 2394, 929,66 193944 1il4.1 « 069551 1549 60.6 9.2 4845 64.3 7.2 14.0 24C.0 126, 23175,

915, 1000. 90841 1896.6 1082.8 « 067597 17.6 63.7 Q.4 4840 58.4 Ba7 17.0 244,.C Glé, 3C0C.
12045, 1957, 87645 183046 104344 ¢ 065137 1842 644t Te4 4543 49.3 11.3 2240 250.0 1216, 4C00.
1499, 4917, 84547 176643 101648 « 063477 15.7 60.3 2.1 35.8 39.9 12.3 24,0 25440 1524, £000.
1799, 5873, 815.9 1704.0 97648 =« 0606980 17.3 c3.1 -4.3 24.2 2245 13.4 2649 25840 1629, €000,
2173, 5820, 797.2 1644.1 948.6 « 059219 15.4 59.7 =546 219 23.0 13.9 c7.0 257.C 2134, 7cccC.
21353, 7769. 759«3 1585.8 921.0 eU5749¢ 13.6 5645 =69 1945 2343 1349 270 25440 2438, 8000,
2557, 3717, 73242 152%.2 8941 « 055817 ide? 53,1 -8,3 i7.1 23,8 13,4 26.0 252.0 2743, 90¢0.
2944, 9666, TI5«9 16474.3 867.8 «054175 9.8 49.¢ -9.7 l4.¢ 24,3 13,4 2640 25040 3048. 1000C.
31235, 17613, 680.4 1421.0 8642,7 «052€08 7.8 4640 =1lev 1242 2540 13.9 27.+0 24940 3353, 11000,
3524, 11562, 6556 1369.2 818,3 «051085 et 4241 =1244 9.7 26.0 13.9 27.0 24€.C 3e¢%8. 12¢0C.
1313, 12599, 63146 4i319.1 794.5 « 045599 3.5 38.123 -13.8 761 2608 14,4 28,40 242.,0 3962+ 1300C,
4103, 124560, 60de2 127043 77162 eU4EL44 1.3 34.3 -15.3 445 27.8 139 27.0 236.0 4267. 14000,
4391, 14408, 53546 1223,1 T48.5 « 046727 -8 30.6 ~1648 1.8 284 ¢ 13.4 2640 234.0 4572. 1%5CCC.
4691, 15359, 56346 1177.1 7264 « 045348 =3.0 26.6 -1i8.3 =1.0 2945 13.4 26.0 234.0 4877. 1600C.
4971, 16309, 54243 113246 7047 « 043693 -5.2 22.86 -19.9 -3.8 30.4 14,4 28.0 235.¢ 5162+ 17000,
5261, 172s1. 52146 108944 68340 0042676 =Te4 la.7 -2145 -6e8 31.3 Sett 30.0 235.¢C 5486, 18C0C,
555%., 18216, 5015 1047.4 663,40 «V41390 -9.7 14.5 ~23+2 -9.7 3244 1€45 32.0 229.0 5791. 19¢€0C.
3844, 19473, 48240 1006.7 642,2 4040691 =11.7 10.9 -26.9 =12,.6 32.5 17.0 33,0 226.0 €096, 20000.
5134, 27130, 463,.1 967,.2 62240 »03883v -13.6 72 =267 =16.0 32.9 17.5 34490 230.¢ 6401. Z10GC.
5426, 21082, 444,.9 92942 602.4 «037607 ~45,8 3.0 ~2844 -1942 3249 1840 35,0 24640 6706e 22000,
4712, 22039, 42742 89242 58342 2036408 =17,.§ YA =30.2 =2244 33.2 16,0 37.0 263.C 701C¢. 23000.
7009, 22995, 410.1 85645 56445 2+ 035241 =200 -4.0 ~32.0 -25.7 33.4 19.5 38.0 25140 7215, 24¢0C,
7799, 231948, 393.6 82241 546.4 «034111 =-22.2 -8.0 ~34,0 -2%9.1 33.6 23.7 4640 259.0 7¢20. 2%C0C.
7593, 24903, 377.6 78846 528.8 «U33012 ~2444 =-11.9 =36.1 =33.0 33.1 2€.2 51.0 260.0 7925. 2¢600C.
7392, 25860, 36244 75643 5117 0031944 =2teb =159 =38e2 =364 3246 2E.8 5640 255,0 8230. 27¢0C.
3174, 2A819, 34741 724.9 495.1 «03C508 -28.8 -19.8 ~40.4 -40,7 32.0 30.4 59.0 2%5.¢0 8534, 28CCQ,
3467, 27778, 332.6 594.6 478.9 « 029897 ~31.1 -24.0 =4245 ~84.0 31.7 3149 6240 25840 8839, 29000,
761, 29744, 318.5 66542 4¢3.1 «02€51¢ =33.4 =28.1 -44,7 -48,5 31.3 33,4 €5.0 256,0 9144, 3000C.
INS3I. 29702, 3v5.0 637.v 447.7 s 027949 =35.7 -32.3 -46.9 -52,5 3G.8 34.0 €6.0 25€40 9449, 310GCC,
9347, 37665, 291.9 60946 43246 « 027008 =3640 =3644 =500 56,0 27.5 34,0 €600 254,0 9754. 2200C,
I6sl, 31632, 279.2 583.1 416.0 «02€095 =40, 4 -40.7 ~-53.9 ~€4,9 2245 3445 67.0 251.0 10058, 33000,
9935, 12895, 267.0 557e6 403,58 « 025208 ~42.7 -44,9 =58,1 ~72.5 17.2 34.5 £7.0 24840 10363, 3400C.
17232, 33570, 2551 53248 390.0 « 024347 -45.14 -49,2 -£3.0 -81.3 i2.¢ 34,5 6740 2450 106684 2500C,
11527, 34539, 243,47 50940 37642 ¢ 023485 —-47.3 -53.1 =6645 -87.€ G.6 34,0 6640 2440 10973, 3€CCC,
10823, 135509, 232.7 486,0 362.6 «02263¢ ~49¢4 =56.9 ~68+2 =907 9.7 34,0 66.0 242.0 11278, 370CC.
11114, 36471, 22242 404.1 349,.4 «021812 =513 -60.7 -69.9 -93,7 $.7 34,0 6649 241.0 11%582. 38000.
11414 37449, 21240 442.8 33645 « 021067 -53.6 -64.5 -71.6 -96.8 Ge? 34,0 €640 239,0 11887. 29C0C,
11719, 39444, 202.1 422.1 324.1 «02C233 -55.8 -68.4 ~73¢3 =100.0 Seb 3445 67.0 23840 12162, 400€0C.
12027, 33435, 132.7 402.5 311.6 «016452 =57.6 -71.7 =T4e8 +~1lU2.7 S.8 33.4 65.0 2640.C 12497. 410CC.
12327, 41442, 133.56 383.5 289.3 «01868% =59.4 =-74.9 -7643 -105.3 9.9 3244 €3.0 24240 12802, 42000,
17634, 641452, 174.9 365,13 26745 « 017648 —ols2 -78.2 -77.8 =-108.9 10.0 31.4 €1.0 24440 13106+ 4300C.
12967, 472476, 166.5 347.7 27541 017174 -62.2 -80.0 -78+6 =109.5 9.9 30,9 €0.0 2464C 13411, 44000,
131257, 43%00. 159,5 331.0 26le2 e0le30¢e =6l4b -7546 =7€.1 ~108.6 .9 2G.8 58.0 247.0 13716. 45C00.
131579, 44522, 150.9 315.2 248.0 «01%5482 -61.0 -77.8 -77.6 =107.7 9.9 29.3 57.0 249.0 14C21, 4tCOC,
13393, 43540, 143,7 300,1 236.4 e 014758 -6l.2 -78.,2 ~77.8 =1u8.0 V.0 27.8 54,0 24940 14326 470GU.
1413, 45542, 135.9 285.9 225.4 «014071 =6l.4 =768.5 -~78+0 -108.+4 9.9 2547 50.0 280.C 14620, 4800C.
14531, 47576, 13243 272.1 21449 «U1l3456 =-6i.7 -79.1 ~78.2 =108.8& Ge9 2442 47,0 250.0 14635, 46CCC,
14817 43591, 12441 25342 204,8 eG1278% -62,.,0 ~-79.¢ -78.4 <~109,2 iC.0 22.1 43,0 246,08 15240, *CC0C.
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TABLE 4.—Continued

H, P, RHO, T, 0, RH. V., THETA, z,
m ft mb /12 gm/m3 To/fe3 °c ] °F °C °f percent | m/sec knots deg m ft
MCNTH 5 DAY 24 YEaR Tb HUUN LF RELEASE 5002

799, 2324, 931.0 1944.4 1122.4 «CTC069 15.1 59.2 ) 32.0 35.¢ 4ol 840 20540 T24, 2375,

4, 2332, 91044 1901.4 1086,.4 «067822 17.8 6440 3.9 38.5 36.5 7.2 14.0 229.0 914, 2000.
1185, 38913, 87846 1835.,0 1u48.4 « 065449 179 64e2 2e8 37.0 3t.4 11.3 22.0 257.0 1219. 4C0C.
1473, 4850, B47.8 177047 4vlbeb « 063464 ibeb 6le9 -5 31.1 31.1 11.3 22.0 24¢€.,0 1524, €C0C.
1779, 5808. 817.9 1708.2 986.4 «06i579 15.1 59.2 ~2.7 27.2 29.2 11.3 22.0 243.0 1829. ¢C0C,
2951, 6763, T739.9 1647.7 95648 «059731 13e5 S56e3 -4e 9 2342 274 10.3 20,0 24S.C 2134. 7C00,
2352, 7717, 760.8 1589.0 928,.1 «057639 12.0 53.6 ~-7.2 19.1 25.5 Be7 17.0 258.0 2438, 800C.
26413, 3671, 733.5 1531,9 900.0 «05¢18% 10.4 5047 ~Ge5 1540 23.7 8.2 16.0 260.0 2743, 9¢00.
29133, 9622. T07.1 1476.% 872.6 2354475 8e8 47.8 -11.8 1047 21.8 7.7 15.0 2%64.0 3048. 10C0C.
3223, 13575, 6814 1423.1 845,.8 .052802 7.2 45.0 -13.5 7.7 213 1.7 15,0 244,0 3353, 11000,
1512, 11523, 65646 137143 31966 «05116¢€ 5.7 42,3 -14,9 2.2 21.1 7.7 15.0 23¢.0 3¢58, l12C0C.
31902, 124713, 632.5 1321.v 791.6 « 049418 4.9 40.8 -15.9 3.4 20.5 7.7 15.0 233.0 39¢2. 1300C.
4087, 13415. 60943 1272.5 7663 «0478309 3e6 3845 -17.1 1.2 2U.3 7.2 14.0 232.0 4267 14000,
4375, 14357, 586.8 122%5.6 745.3 «04€528 .5 33.6 -18.9 =240 211 1% 13.0 230.0 4572. 1%CCC.
4664. 15392, 564.9 1179.8 724.7 « 0652642 -1.7 2849 =207 =543 2148 Ge7 13,0 227.C 4877« 1€00C.
2953, 15250, 54346 113543 704.5 «04398C 4o 24.1 2247 -8.8 22.6 €e? 13.¢ 229.C 5182. 1700C.
5763, 17201. 522.9 1092.1 6848 «04275i ~T7e2 19.0 ~2446 =-12.3 2345 T1e7 15,0 23¢.0 5486+ 18000,
5535, 18158, 502.7 1049.9 665.5 « 041546 -10.v 14.0 =26e6 -15.9 2443 Ge3 18.0 243.0 5791. 190CC.
58%6. 19113, 483,2 .009.2 64445 «040235 -12.0 104 -28.4 -19,2 24.1 11.3 22.0 248.0 €09¢. 2000C.
5117. 2N068, 46443 969,7 623,8 0038943 =1348 7.2 -30.2 =224 2346 11.3 22,0 250.0 6401. 2100C.
5403, 21024, 446,0 931.5 603.6 «037682 -15.7 3.7 -32.9 =25.7 23.3 10.8 21.0 252.0 6706s 22G0C.
6697, 21979. 42843 89445 583.9 +03€452 =17.6 «3 -33.8 -2b6.5 22.9 11.3 22.0 25440 7C10. 23000,
5993, 2293¢z. 4k1.2 8568.8 564.8 . 035259 ~19.5 -3.1 =-35.7 -32,.2 2245 11.8 23.0 2%6.C 7315. 240CC.
7731, 23889, 294.6 824.1 54646 «u34123 —2i.b ~6be9 =37e6 =35,6 2243 1249 2540 257,.,C 7620« 25000,
7572, 24842, 373,46 79047 529.7 «0330¢€8 =24.1 -1l.4 -39,7 -39.4 2245 13.% 27.0 257.C 792%. 2600C.
78465, 25804, 3630 758.1 513.3 « 032044 -26.7 -16.1 -41,.8 -43,2 22.8 ot 30.0 258.0 8230. 2700C.
9157, 26761, 348.0 72648 497,.2 «031039 -29.2 ~20.6 -43.,9 =-47.4 22.9 1645 32.0 258,¢C 8534, 2800C.
F45% 27725. 333.4 696.3 48i.6 «030065 =-3i.9 -25.4 ~46.1 ~-50.9 23.% 18.0 35.0 258.0C 8839. 2900C.
B744, 22688, 319.3 66649 46643 «025110 -34.5 -30.1 -48,3 -54,9 23.6 i9.0 37.0 258.C 9144, 3000C.
3047, 29659, 303546 638,.3 451.4 «026180 -37.2 -35.,0 =50+5 -58.9 2440 2046 4040 2570 9449. 310(0Q.
9335, 30627, 292.4 6107 43645 « 027250 ~39.7 -39.5 -53.4 64,1 2241 21.6 42.0 257.0 97%54. 32000,
963%., 31601, 279.6 584.0 421.7 « 026326 -42.1 -43,8 -56.,9 -70.4 18.6 22.6 44.0 256.0 10058, 33000,
99?3, 32571, 267.3 558,43 407.4 «0256433 -44,e5 ~48e1 6047 -77.2 15,1 23,1 45,0 255.C 10363, 34COC.
13224, 33545, 25544 533.4 393.,4 « 024559 -46.9 -52.4 -b64.9 -84.8 11.3 2bk.2 47.0 254.0 10¢68. 35000,
11522, 24524, 243,.9 5094 378.9 «G23654 ~48.8 =55.6 ~67.7 -89.8 9.6 2447 48.0 254.06 10973. 36000.
1929, 35500. 232.8 486.2 34,1 «02273C -50.2 -58.4 —-68.8 -91.5 9.6 25.7 50.0 2%4.C 11278. 37CGC.
11114, 35471, 22242 464.1 349,7 .021831 =-51.7 -61.1 -70.0 -94,) 9.7 268 5240 254,0 11582, 38CCC,
1T414s 37449, 212490 44244 335.9 020870 -5%3.2 -63.6 -71.2 ~G6.2 G.8 27.8 54 .0 254.,0 11887. 2900C.
IL715. 33434, 202.2 422.3 32246 « 020139 -54.6 -66.3 -72.4 -98.4 9.7 28,.8 5640 255.0 12192, 40000,
12017. 39424, 192.8 402.,7 308.9 « 019284 =55.8 -£8.1 =73.2 -99,.8 9.8 29.8 584y 257.0 1264S7. 41000,
12329, 40419, 183.8 383.9 295.6 « 018454 ~56¢4 -69.5 -73.9 =-101.0 9.7 30.4 59.0 259.0 12802. 4200C.
124624, 41416, 175.2 365.9 282.9 «0176¢€1 -27.3 ~7l.1 ~T4e6 =102.2 SeG 3144 6140 2¢C.C 13106, 4300C.
12327, 42413, 16740 348.8 27046 «01€893 -58,1 =72.6 =7542 =103 ¢4 S8 EREY €l.0 2€6C.0 13411, 4400C.
13235, 43421. 159.1 332.3 2584+9 «0161¢3 -58.9 =T4.0 =75.9 =104.¢ 9.8 3l.4 6l.0 2€60.0 13716. 4£000.
11541, 44426, 151.6 316.6 247.6 «Ul5457 -59.8 =T246 =766 =105.S 9.9 36.9 €0.,0 260.,0 14021. 4€GOC.
128597, 45438, 14444 301.06 236.¢ « 014745 -60e1 =-T76.2 =769 =-10b6.4 G.9 2G.8 58,0 258.0 14326, 47C0C,
14167, 45457, 137.5 28742 22542 eCa4059 -6G,43 =Tbe% =T7el =10647 S¢S 26.3 57.0 257.C 14630. 4B0COQ,
164457, 4T465, 131.0 273.6 24447 «013403 -60.5 =-76.9 -77.2 =1G7.0 9.9 27.8 54,0 25€.0 14935, 49000,
1479497, 49490, 124.7 26044 205,1 «0428C4 ~ol.2 -78.2 -77.8 =-108,0 9.9 2648 52.0 2%€¢.0 15240. £GOOC.
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TABLE 4.—Continued

H, RHO, T, D, RH, v, THETA, 7,
m ft mb ]b/ft2 qm/m3 l 1b/ft> °C °F °c °F percent m/sec knots deg m ft
MCNTH 8 OAY 25 YE4R 78 HUUR GF RELEASE 5007

7. 2313, 93162 194449 1ilaeB + 069407 17.4 63.3 Te4 45.4 51.9 Te 10.0 285.0 724, 237%.

191, 2923, 910.7 1902.0 1088,1 «067928 17.4 63,3 5.1 4l.1 4440 7.2 14,0 28240 914. 2000,
1136, 3899, 87847 1835.2 1u51.2 «U6%62¢4 17.3 63,1 b 32.7 31.8 10.3 20y 27840 1219, 400C.
1477, 4847, 84749 177v.9 1015.9 «CO3421 17.1 €28 ~5.8 2145 2C.3 1€.3 2040 26640 1524, 5000,
1747, 5804, Fl3e0 L7064 96449 e 061485 15438 6044 =743 18.8 19.6 8.7 1740 26€.0 1829, 6C0C,
7059, 5757, 789.1 1648.1 954.8 «059606 14,4 5749 -8.9 16.6 19.1 7.7 15.0 26540 2134, 7¢0C,
21351, 7710. 761.0 1569.4 925.4 f0U57771 i3ey 5544 ~1lUe4 1342 1845 67 13.0 27%.0 2438, 800C.
2633, 3657, 733.9 1532.8 39648 +055985 1146 52.9 ~12.v 10.5 17.9 5.7 11.0 281.0 2743, 900C.
2929, 7607, 707.5 1477.6 869.0 « 054250 10,2 5064 =1345 7e6 17.3 5e1 10.0 287.0 3C48, 1000C.
3216, 19553, 68240 1lé424.4 843,2 «052639 8.4 4741 ~15.3 445 1&.9 4.6 9.0 293.¢C 3153, 1100¢C.
3515, 11500, 65742 137246 8i8.6 2051104 6¢3 43,3 =17.1 1.2 1€.8 4.1 8.0 293.0 3¢58, 1200C.
3177, 17449, 63341 1322.3 79445 . 049599 4o 39.7 ~18.9 =2.1 l1é.6 3.6 7.0 288,0 3962. 1300C.
4083, 1311394, 609.8 1273.0 771.1 s 0421138 2a2 3640 -20.8 -5.4 16.4 3.¢ 7.0 280.0 4267, 14C0C,
5372, 14344, 587¢1 122642 T48el 0046702 ol 32.2 ~2246 -8.7 1€42 4.1 840 27€.0 4£72. 15C0C.
4659, 15289, 265¢2 11Bue4 72548 + 045310 =1.9 2846 =24.5 -12.1 15,9 4.1 840 283.0 4877, 1¢0CC.
495% 14241, 54348 1135.7 706440 043949 ~440 24.8 -2644% =1345 15.7 4.6 9.0 286.0 5182. 17€00.
5239, 17187. 523.2 1092.7 682.7 « 042620 -6.l 216 -28.3 ~18.9 Set €2 12.0 28740 5486. 18C0C.
5529, 13139, 503.1 105047 6619 04432, -843 el =3042 =2243 1543 €42 1640 285.0 5791, 1s0CC.
582% 19093, 483.6 1010.0 64147 s GeL0bUY =10.5 13,1 =32.0 ~2545 15.3 1C.8 21.0 279.0 6066, 20CC0C.
5109, 270413, 46448 979%.8 6c2.1 .03883¢ -12.8 9.C -33.4 -28,.8 15.5 12.3 2440 275.¢C €401l. 2100C.
5398, 20992, 44646 932.7 603.0 e 037644 -15.1 4.8 =35,6 -32.0 15.7 13.4 2640 271.+¢ 6706, 22000.
5439, %1946, 4284.9 89548 384.4 eU3C463 =174 o7 =37.4 -35.3 15.8 14,4 28.0 271.0 7010. 23000,
4931, 229N4, 611.7 85949 56642 0035347 =,G,7 =3.5 =-39,2 =38.¢ 15.9 15.6 31.0 272.¢ 7315, 24C0C.
7272, 23860, 395,.1 825.2 34844 2034235 -22.1 -7.8 -4l.l -42.¢ 1¢€.2 17.5 34.0 273.0 7¢20. 25C0C.
7545, 24818, 379.0 791.6 53140 «033149 ~24+4  -11.9 -42¢9 -4542 1€45 18.u 35.0 273.0 7925. 26000,
7R55, 25773, 363.5 75%e¢ 51440 + 432088 =2647 =16,.1 -44,7 -48.4 16.7 18,5 36.0 273.0 823¢0. 21¢C0.
3149« 25735, 34844 727.6 497.5 «031c58 -29.1 -20.4% ~4b6.5 -51.8 17.1 1845 3640 27240 €534, 2FQ0C,
3442, 27698, 333,86 69742 48le4 « 030053 ~31l.4 -24,5 ~48.4 -55,.1 17.2 19,0 37.0 273.0 8839, 25000,
8736, 293661 319,7 6677 46547 029073 -33.8 -2848 =5G.3 -5845 17.5 1945 38.9 273,0 9144, 300CC,
1029, 29623, 306,.1 63943 45044 .028118 =36.3 -33.3 =5242 -62.0G 17.9 16.5 38.0 273.0 9449, 321000.
7324, 3)590. 292.9 611.7 435.4 .027181 -38.7 -37.7 -54.8 —bb.¢& 16.9 2C.1 39.0 274.0 9754, 2200C.
962). 31562, 289.1 58549 420.9 026276 -43i.2 -42,2 ~57.9 -7243 14e9 211 4140 27640 10058, 3300C,
7915, 312531, 26748 55943 40640 «02236¢ ~43.7 ~46.7 =6142 -7842 12.6 22.1 43.0 279.C 10363, 3400C,
13212, 313503, 25549 53445 393.0 . 024534 =46.2 ~51,2 -64e7  =B84,5 10.7 23.7 4640 261.0 10668. 25C0L.
11507, 34478, 244.4 £lu.4 376.9 023654 -48.3 -%4.9 -67.3 -89,.1 9.6 22,2 4940 282.0 10973, 26C0C,
17897, 15455, 233.3 48743 3646 «0227¢1 =50,1 ~59.2 -68.7 -91.7 9.7 2€e2 51.0 284.,0 11278, 27€00,
11192, 356425, 22247 46501 350638 0021900 =5148 =61.2 =70,1 -94,7 S.7 2€.8 52.0 285.C 11582. €CCC,
11407, 37400, 21245 443,.8 337.3 «C21C57 -53.6 -64.Y -71.6 -96.8 G.7 27.3 53,0 286,0 118B87. 39C00C,
11702, 393913, 232.6 423.1 324.4 20252 ~5544 -67.7 -73.0 -99.5 98 2743 5340 286.0 12192. 4¢000.
127003, 33381, 193,2 4u3.> 31v.5 «V19384 ~5643 -69.3 ~73.8 -100.8 9.8 2743 53.0 285.0 124S7. «&«1cC0C.
12379, 41385, 18441 38445 296.7 «C1852¢ ~56.8 ~70.2 -74.2 -101.¢ 9.8 26e2 £1.0 283,C 1?26G2. 42CCC,
12813, 41380, 17545 36645 28346 «017705 -57.4 -71.3 =74.7 -102.4 Se8 2542 49.0 281.0 13106. 430CC,
12914, 42376, 167.3 349.4 271.0 «01€e918 -58.40 =246 ~75.1 -103.¢ 99 2347 4640 279.C 13411, 44CCC.
13223, 41382, 159.4 332.9 25849 evlélcd -2845 =73.3 =75.6 =104.1 9.8 2246 44,0 276.0 13716. 4500C,
13529, 44385, 131.9 317.2 24743 +015438 -59.1 ~T74.4 ~76.1 =104.9 9.9 2led 41.90 272.0 14021. «4eCoOC,
13924, 451395, l44,7 302.2 23646 «014770 =6u.0 =760 =7648 =100643 9.8 15.0 37.0 267.0 143264 47C0C.
16146, 44412, 137.8 287.8 22646 «014146 =612 -784.2 =T7.6 =-1C8.C 10.0 1%.9 31.0 260.C 14630. 48000,
14452, 47433, 131,2 27440 21649 « 013541 =623 =80.1 =78.7 =109.¢ 10.0 13.4 2649 252.6 14935. 450GC.
1877% 43457, 124.9 26049 207.5 e U12954 -63.4 -82.1 -79.6 -111.2 10.0C 144 2B.0 253.0 15240. 50CGC.
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TABLE 4.-Continued

H, P, RHO, T, 0, RH, v, THETA, z,
m ft mb 1b/ft2 gm/m3 1b/ft3 °C °F °c °F percent m/sec I knots deg m ft
MONTH 9 DAY 1 VYEAR 78 HOUR OF RELEASE 9901

743, 24318, 927¢1 1936.3 1105.0 +068983 18.1 64,6 6,2 43,2 45,7 3.1 6.0 235.0 724, 2375.

925. 3036, 906.9 1894.,1 1065.0 + 066486 22.3 72.1 Te2 4449 376 4.6 5.0 241.0 S14. 3000C.
1214, 3982, 87547 182849 1024.5 « 063957 23.6 7445 &o2 39.5 28.2 €e7 13.0 249,.C 1219. 4000,
1T%39%. 492n, 8456 1766.1 9925 0 061G¢€0 2249 7342 -3 3le4 21e3 5e1 10,0 223.0 1524. 50C0.
1735, 5856, 8l6e4 1705.1 965.7 « 060267 20.7 69.3 -1.3 29.7 22.8 7.2 14,0 2C3.0 1829. €000,
2071, 6794, 78840 164%.8 939.4 +058¢€45 18. 4 65.1 =243 27.8 26.3 10.3 200 208.C 2134. 7000.
213556, 7731, 7504 1588.1 913.7 + 057040 1€.1 61,0 —3.4 25.8 25.9 12.9 25.0 214.0 2438, 8¢CC.
2643, 8671, 733.5 153l.9 888.6 « 055473 13.8 56.8 —4.6 23.¢ 27.4 14.4 28.0 211.C 2743, 9000,
2931, A615. TI7e3 14772 o064 60 0053938 1ie5 527 ~5¢9 21 .3 29.0 £.9 31.0 205.0 3048, 1000C.
3218, 17556, 6819 142442 838.7 «05235¢ 9.6 49.3 -840 17.7 28,1 15.4 30.0 200.0 3353, 11C00,
357%, 11496, 6573 1372.8 813,5 50785 7¢9 4642 -10.3 13.4 2642 13.4 26.0 197.0 3658. 12000,
3791. 12437, 633,4 1322.9 TE8.9 « 0649249 6e2 43,2 -12.7 S.1 264.3 G.8 19.0 19¢€.C 3962. 130CC.
4977, 121378, 610e2 1274.4% T64.9 « 047751 4.5 40,1 -15.2 b€ 22.3 7.2 14,0 199,.C 4267, 14000,
4364, 14318, 597 e7 122764 T4leS «04€290 2e7 36.9 -17.8 .0 20.4 boeb 9.0 202.0 4572. 1500C.
4651, 15258, 565.9 1181.9 719.5 + 044917 o7 33,3 -20.0 -3.9 19.6 2486 5.0 201,.0 4877. 16CCC.
4934, 1K196. 54448 1137.8 698.8 0043625 -1.6 29.1 -21.7 -7.1 19.9 2.6 5.0 2C4.C 5182, 1700Q.
5223, 1713S5. 52443 1095.0 678.06 s Ue2364 -4.1 24.6 -23.5 =-10.2 20.5 3.1 6.0 207.0 5486, 18CCC.
5%11. 13081. 50403 1i053.3 658.9 « 041134 -6.5 20453 =-2543 =135 20.9 3.1 640 212490 5791. 19C00.
5798, 19023, 485.,0 1012.9 639,.6 »0396G29 -9.0 15.8 -27.2 -17.0 21.3 3.1 6.0 217.0C 6096, 20000,
4087, 1997}, 46602 973.7 6207 « 038749 -11l.5 11.3 =-29.2 =-20.5 2147 1.5 3.0 241.0 6401, 21000.
5376, 2N914. 448.0 935.7 6ule3 +037600 =14.v 6.8 =31.2 -24.1 22.0 1.5 3.0 289,0 6706, 22000,
665h, 21869, 430.3 898.7 564.3 « 036477 ~16.6 2.1 -33.2 -27.7 22.4 246 5.0 327.¢C 1010. 23000,
59%7, 22B25. 413.1 862.8 56687 +035378 ~s+9el -2¢4 =35,2 =3le% 22.17 246 540 334,0C 7315. 24C00.
7247, 23778, 396.5 828.1 54945 « 034304 -21.7 -7.1 -37.3 -35,2 23.0 3.1 5.0 341.0 7€¢20. 25000.
7533, 24733, 380.4 794.5 53244 +U33237 -24.2 -11.6 -39.4 -39.0 23.2 4el 8.0 347.¢C 792%. @26C0C.
7831, 25691, 364.8 761.9 515.8 «032200 -26.7 -16,1 -41.6 ~42.b 23.3 4ol Be0 353,0 8230, 27C00,
112%. 25657, 349,46 73042 49945 «031i183 -29.2 -20.6 -43.7 -46.7 2344 4.1 8.0 352.0 8534, 280CC.
%413, 27617. 335.0 699.7 483.7 «03ul96 -31.8 -25.2 -45.9 -50.6 23.6 441 8.0 2.0 8839, 2900C.
2712, 28584, 320.8 670.0 468.3 « 029235 =34.4% -29.9 -48.1 =-54.6 23.7 &eb 9.0 640 9144. 30C00.
7037, 29551, 307.1 64l.4 453.2 « 028292 -37.0 =34.6 ~50.4 -56.7 23.8 4ol 8.0 7.0 9449, 21C0C.
7393, 313523, 293.8 613.6 437.8 «027331 -39.3 -38,7 53,0 ~63¢3 2243 Jad 60 3.0 97544 32C00C.
2593, 31493, 28l.0 58649 422.2 « V26357 -4l.1 -42.0 -56.0 -68a8 18.7 el 6.0 347.0 10058, 33000.
93, 312459, 268 .7 561.2 407.0 « 025408 -43.0 -45.4 -59.3 -74.8 15.2 246 50 31¢4C 103€3, 34000
17129, 33428, 256.8 53643 392.2 el24484 -45.0 -49,0 =-63.0 -8l.4 11.8 3.6 7.0 293.C 106¢68. 35000.
17435, 34401, 245.3 51243 377.5 «0235€7 —~46.6 -%1.9 ~-65.9 -86.6 9.6 5.1 10.0 277.0 10973, 26000,
13773, 25366, 234,.3 45943 36246 0 02263¢ -4749 =542 ~-66.9 ~8845 9.6 642 12.0 2650 11278. 3700C.
11074. 36331, 223.7 4672 348,2 «021737 -49.2 -56.6 -68,0 -90.3 9.7 a7 15.0 270.0 11582, 380CC.
11367, 17293, 213.6 44641 336.3 «U2CB7U -5Ue5 -58.9 -69.0 -92.2 Se7 Ol Qe C.0 11887, 39Q00.
11655, 39270. 203,.8 425.6 320.9 «020033 -51.8 -6le2 -70.1 -94,.1 9.7 0.0 G0 CeC 12192. 4cCOCC.
119%1. 139242, 194.5 406.2 3u7.9 «019222 -53.4¢ -€3.4 -71.1 ~-G6e0 Ge7 Oe0 0e0 OaC 12497, 41000,
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TABLE 4.-Continued

0, RHO, T, D, RH, v, THETA, Z,
m ft mb 1w/£t? gm/m3 1b/7t° °c °F °C °F percent | m/sec knots deg m ft
MONTH 9 DAY 6 YEAR TR HCUh GF RELEASE 9007

757, 2435, 92545 193249 109647 «0684¢5 iB8.7 65.7 15.9 60.5 83.5 1.5 3.0 216.0 124, 2375.

WL, 1087, 905.2 1890.5 1075.9 «0671¢6 il.9 6442 15,3 59e6 84,8 4el 640 22740 914, 3000,
1233, 4046, 87346 182446 1045,2 « 065250 16,1 61.0 13.8 5645 8644 €2 12.0 244.0 1219. 4000.
1527, RU09. 842,8 1760¢c 1U15.6 «063402 14,1 57.4 12.1 53.8 87.8 4.1 8,0 241.¢ 1524, 56CC.
18173, 5967, 813.0 1698,.0 985.6 « 061529 12.5 5445 0.5 5140 87.8 3.1 640 232.0 1829, €000,
2112, 5328, 78440 1637.% 95643 059760 lu.9 51.¢ 8.9 4541 87.7 3.6 7.0 218.0 2134, 7000,
247, 7886, 7559 1578.7 927.6 +057508 963 4be7 Tt “542 €740 57 11.0 221.0 2438, 800¢C.
2636, 3846, 72846 152147 899,7 «05€1€6 7.7 45.9 5.7 %2.3 B7.4 7.2 14.0 235.0 2743, 90CC.
2987, 9801, 70242 146646 872.5 e U544¢€8 6.0 42,86 461 39,4 87.8 842 16.0 24140 3048, 10000.
3277 11757, 675.6 1413,1 643.1 +052633 5.9 4246 —6e 8 1948 39.7 Be2 1640 239.0 3353, 11000.
3569. 11710. 6518 1361,3 8l6.8 «C50991 4.7 40,5 =20, 8 =5.4 13,7 S.6 19,0 237,0 3658, 12000,
335% 120661 62748 13lie2 792406 s U45460 2.7 36.9 =253 =-13.¢ 10.6 11.8 23.0 235,0 39e62. 13000,
4147, 13605, 604.7 1262.9 757.7 « 047302 4.8 40.6 ~23.9 ~11l.0 10.4 13,4 2640 2274C 4267. 1400C,
4432, 14540, 58245 121646 734,.2 « 042835 3.1 37.6 =-25.1 =-i3.1 10.5 13.9 27.0 217.¢C 4572. 15000,
4718, 15478, 5609 1171.5 T12.7 0044492 .9 33.¢ -26.6 -15.8 10.7 12.9 25.0 210.0 4877. 1600C.
5703, 15413, 540.0 1127.8 69146 «043175 -1l.¢ 29.8 -28,1 ~1846 10.46 1249 2540 2124¢ 5182+ 17000,
5294, 17355, 519.6 1085.2 671.1 041895 =3.4 25.9 -29¢7 =21,.5 11.0 13.4 2640 21%.0 5486, 18000.
5576 13294, 499.9 1044,.1 651.v DULIT-L Y =56 21.9 ~31.3 =244 11.2 14.4 28.0 217.0 £791. 19000,
5862, 19232, 48048 1004.2 631.8 s U39442 -8.0 17.6 -33.0 =27.5 11.4 l4.4 28.0 215.¢ 6C96., 2000C,
5143, 21171, 462,3 965.5 613.0 «0382¢8 -10.4 13.3 -34,8 =30.6 11.¢ 14,9 29.0 212.¢C 6401. 21000,
he34., 21114, 444,.3 927.9 594.6 «037120 ~12.8 9.0 ~3646 -33.8 11.8 15.9 31.0 21146 6706, 22000,
hT24. 22061, 42648 8914 37647 e U360u2 -15.2 446 -38.4 =-37.1 11.9 17.0 33.0 210.0 7010. 23000.
7712, 23006, 409.9 856.1 559.2 « 034510 =i7.7 el -40.2 ~40.4 12.2 18.5 36.0 211.0 7315, 24000,
7301. 23953, 393.5 82l.8 54i.5 s 033805 -19.9 =3.8 =4149 =43,3 1244 2041 39.0 211.0 7620, 250C0.
7590, 24903, 377.6 78840 523.3 +0326¢€9 =2147 =7.1 -43,2 ~45.7 12.6 20.6 40.0 212.¢0 7925, 26000,
7879, 25848, 36243 75647 50546 «031564 =23.4 =10.1 -44,5 -48,1 12.¢ 2l.6 42.0 212.0 8230. 27000,
3167 ?6793, 347.5 725.8 4b88.4 «u30499 =i5e2 =13.4 ~-45.9 =50.5 12.8 2246 44,0 21140 8534, 28C00.
945%, 27738, 333,2 695.9 471.7 e 029447 =-27.0 =16.6 -47.2 -%3.0 13.0 23.1 45.0 211.0 8239, 2600C,
3742, 28681, 319,4 66741 45245 2026436 -2848 =19.8 ~48.6 =55.5 13.2 23,7 46.0 210.0 9144. 30COC.
3029, 27623 306.1 639,3 439.8 «L2T456 =30.6 -23.1 -50.0 ~-58.0 13,3 2442 47.0 209.0 9449, 2100¢,
3317, 3567, 293.2 612.4 424.9 « 026526 =32.7 =269 -51.06 -6v.9 13.5 25.2 49.9 209.0 9734, 32000,
7606, 31516. 280.7 586.3 410.9 « 025652 =354V =3i.0 ~53.4 ~t4e2 13.7 26.2 51.0 208.0 10C58. 3300C.
IRA3, 17459, 268,17 56142 397.2 « 024798 -37.4 =35.3 =55.3 =67,5 14,0 2642 51.0 208.0 10363, 34000,
17181, 33404, 2571 53740 383.9 «023966 -39,7 -39.% -57.1 -70.9 l4.1 26.8 52,0 200,0 10668. 35000,
176472, 34358, 245.8 513.4 370.4 «023123 ~41.8 -43.2 -62,0 ~79.7 95 27.3 53,0 207.0 10973, 36000,
12760, 353013, 235.0 490.8 357.7 «Q2233¢ =44.1 ~47.4 ~63.9 -83.0 9.5 26.8 52.0 207.0 11278. 37000,
11043, 35248, 22446 469.1 345.3 +02155¢ =-46.5 -51.7 -65.8 -86.4 9.6 26.8 52.0 20¢.0 11%82. 38000,
11749, 37205, 216,5 448,0 333,3 020867 ~4849 =5640 -67.7 -£9,.6§ 9.7 26,8 52,0 2G5,0 11887+ 25000.
11637, 13”178, 206.7 427.5 32446 «020077 =51.2 -60.2 =69.7 “93.4 946 2648 52.0 204.0 12192, 40000,
119%5, 39156, 195.3 407,9 309.8 « 019340 =33.4 =64.1 =-71.4 -96.9 9.8 25.7 50.0 202.0 12497. 41000.
12234, 497138, 18643 389.1 297.9 »0U18597 -55,2 -67.4 =72.9 -99.2 9.8 23.7 k6.0 211.C 12802, 4200C.
12537, 411313, 177.6 370.9 28644 «017879 -57.0 -T0.6 ~T4s4 =101,9 9.8 1660 37,0 23340 131064 43000,
12345, 42141, 169,2 353.4 27543 «017186 -58.9 ~T4.0 =759 <-104.¢ 9.9 15.0 7.0 232.0 13411. 44000,
13152, 41149, 161.2 336.7 26440 + 016518 -60.8 774 =77.4 =107.4 9.9 23.1 45.0 210.0 13716. 45000,
131442, 44167, 193.5 32046 254,2 «L158¢9 ~62.7 -86.9 -79.0 -liv,.2 pETRY ] 2447 48,0 202.0 14021 46000
13775, 45195, 146.1 305.i 243.8 sViE240 ~64.3 -83.7 =80.4 ~1l12.¢ 10.0 2442 47,0 202.0 14326, 470C0.
140791, 45231, 139,90 29ve3 233.6 «ul4583 =65.8 -8be4 =B8le5 ~1ll4,.E 10.1 2748 54.0 167.0 14630, 4€CCC,.
14439, 47275, 132,2 276.1 223,7 «0135¢5 =672 -89.0 -82.7 +116.9 10.1 33.4 65.0 187.0 14935, 4900¢C,
147279, 43324, 125.7 262.5 214.2 «013372 -68.05 -91.% -83.,9 -119,1 10.1 30.9 60.0 189.0 15240. 50000,
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R D, RHO . T, 0, RH, v, THETA. 7.
2 3 3 o o o o ;
m ft mb Tb/ft gm/m 1b/ft c Tﬁ f C J F percent m/sec knots deg m ft
MONTH 9 DAY 8 VYEAR 78 HUUR OF RELEASE $007

742, 7435, 92742 193645 1123.6 «07C144 i13.1 55.6 7.5 45.4 68.6 «5 1.0 195.0 124, 237¢,

929, 3048, 906.5 1893.3 1093,7 .068277 1445 58.1 6.3 43.3 57.8 i.v 240 130.0 914, 3G00.
1225, 4019, 874.5 182644 1lU57.1 « V65993 1461 57.4 3.7 38.7 49.6 1.5 3.0 3%.0 1219. 4C0C.
1521. 4990. 843.4 1761.5 1023.4 .063889 13.1 5546 1.3 34.3 44,5 3.1 640 39.0C 1524, £0GC,
1915, 5954, 81344 169648 56,1 «06156u 1365 5643 -e5 31.1 3e.1 €e2 12.0 5240 1829. 6000,
2117, 6914, 784.4 1638.3 956.9 «059737 11.8 53.2 -4.2 2445 32.4 €e7 17.0 €2.0 2134, 70CC.
2400, 7872, 75643 157946 923844 + 057958 102 50.4 -8e2 17.2 2645 9.8 19.9 €7.0 2438, 8000,
2692, 3831, 72940 1522.5% 900.6 «05€223 846 475 -12.8 9.0 2045 7.7 15.0 72.0 2743, 900C.
2933, 3787, 702.6 1467.4 873.4 «054525 6.9 h4e4 -1842 ~ebd 1467 boi 840 €740 3048, 10000,
3275, 10745, 67669 1413,7 842,.8 «052614 6e5 43.7 ~1843 =5 15.0 2.1 4.0 204.0 3353. 1100C.
3564, 11694, 65242 1362.1 812.9 «U50748 642 43,2 =17.7 o1 lé.1 4ol 8.0 265.0 3658. 12000,
3852, 1?2637, 628.4 131244 78440 +04E944 5.9 42.6 -17.2 lev 17.1 6e2 12.0 2¢7.0 3662, 13000.
4138, 13576, 60544 126444 762.0 «V47570 3.4 3841 =1846 -1.5 18.1 7.2 14.0 257.0 42€7. 14C0C.
4425, 14518. 583.0 1217.6 740.6 0 04€234 o9 33,6 =201 -be2 i5.1 Be7 1740 247.,0 4572. 15CCC.
4714 15464 561.2 1172,1 719.7 «044625 ~leb 29.1 =21.7 =7.0 20.0 Se3 18.0 238.0 4877. 1600C.
5073, 15413, 54040 1127.8 699.2 «G43¢€50 -4l 2446 ~-23.3 =99 209 1C.8 21.0 243.0 5182. 17000,
5291. 17360. 519.5 1085.0 679.¢ « 042401 -6e7 19.9 =25.0 =12.6 21.9 13.9 270 24040 5486, 18000C.
5532, 18313, 499.5 1043.2 659.6 « 041177 =-9.3 .3 =267 -16.1 22.8 17.0 33.,0 23940 5761, 19CGC,
5871e 13262, 48042 100209 639,42 ¢ 036904 =1lle4 11.5 -29.1 -20.3 21.7 17.5 34.0 235,C 6096. 20C0C.
5142, 27218, 46144 963.7 619.3 «038662 =136 Te5 =3l.4 -24.5 20.8 15.9 31.0 237.0 6401, 21C00C.
h453, 21173, 443,2 925.6 599.9 e 037451 -15.7 3.7 -33.8 -28.9 19.6 1%.9 31.0 241.0 6706« 22000,
5T744e 22127, 42546 868.9 581.0 «03¢€271 -17e9 -e2 -36.3 =~33.3 18.5 1¢.5 32.0 243.C 7010. 2300C.
7n73%, 23080. 408.6 853.4 562.6 «03£122 -2u.0 -4.0 =38,7 =377 17,3 17.5 3440 265,0 7315« 24000,
7326k 26036, 392,1 6loe9 544.7 +034005 -2243 =Bl -40,9 -41.8 16.9 18.0 35.0 247.0 7620, 250C0.
7419, 24994, 376.1 78545 527.4 2032925 -2446 -12.3 -42.7 -44.8 17.2 19.0 37.0 249.0 7925. 26000,
7909. 25949, 35947 753.3 5106 031876 -27.0 -1646 -44.5 -48.1 17.6 20.1 39.0 250.0 8230. 2700C.
A202. 25%5910. 345.7 72240 49442 «030852 -29.3 -20.7 -46.3 -51.4 17.8 21.6 42.0 25C.0 8534, 28000,
3494, 27873, 331.2 691.7 47842 « 029853 -31.7 =251 ~4€e2 -54.8 18.1 23,1 45.0 250.0 8839. 26000.
4789, 28835, 317.2 66245 46246 «02€879 =34.i =2%.4 -50.1 -58.2 18.4 24.7 48.0 24940 9144. 30000,
3082, 29796, 303,7 63443 447.4 «027930 =3646 =33.9 -52.1 ~61.7 18.8 2642 51.0 248.0 9449, 2100C.
374, 39762, 29)46 60649 432.4 « 026994 -38.9 -38.0 -54.8 -6oe? 17.2 27.8 4.0 247.0 97%4. 3200C.
9672, 31733, 27749 56044 417.8 +L2€082 -41.3 ~42,3 -58.0 -72.3 15.0 253 5740 24640 10056, 33000,
9967. 32700. 26547 55449 40345 «022199 -43,7 =4647 -61e3 ~78,.3 12.8 30.9 6040 244.0 10263. 34C00.
17263, 33670, 253.9 530.3 389.7 «024328 =464l =51.0 —6448 -8447 10.4 31.9 62.0 244,0 10¢68., 35C00.
17559, 34643, 24245 50645 37544 «023435 -48.¢ =54.4 ~-67.0 ~88.47 9.6 3244 63.0 242.C0 1C973, 3¢000.
13R5h, 3%617. 231.5 483.5 361.2 «022%49 -49.7 ~57.5 ~68.4 =~G91.2 Se6 32.9 64.0 23%.0 11278. 27C(C.
151, 3K584, 221.0 46l.6 347.5 «021694 «51e5 ~6047 =69 b -G3,47 Ge? 3249 6440 237.0 11562, 3800C.
11450 37567, 210.8 440.3 334.2 +02¢863 =53.2 ~63.8 -71.3 -96.3 9.7 33.4 65.0 235.0 11887. 3290€0C,
11 749, 319547, 201.1 420.0 321.3 + 0206058 =55.0 -67.0 -72.7 -98.8 G.8 34,0 €6.0 234.0 12192. 4000Q.
12053, 1?3543, 191.7 400.4 397.7 + 019209 -55%.9 -6846 -73.5 =100.2 9.8 3344 65.0 233.0 12497. 410C0.
12354, 43532, 182.8 361.8 <9445 «01B385 -56.8 =70.2 -74.2 -101.5 9.8 32.4 €3.0 232.C 12802, 4200C,
1R6%, 41535, 174.2 36348 26leb «0175G2 ~5746 =717 =74e9 ~102.8 Ge8 31.9 €2.0 233,0 13106. 43CGO0,
17966, 42538, 166.0 346.7 269.0 «016831 -5845 -73.3 -75.6 -104.0 9.8 30.9 €0.0 234,0 13411. 44COC.
13271, 43539, 158.2 330.4 25749 «Glel1G0 -5%9.4 -7449 -76¢3 -105.3 Se9 2846 56.0 235.0 1371€. 4%C00.
13579. 44550, 150.7 314.7 240647 « 015401 -60.2 ~16.4 ~77.0 -106.¢ 9.9 26.8 52.0 235.0 14C21. 4¢00C.
13989, 45569, 143.5 299.7 235.9 «014727 -61.2 -78.2 =778 =10340 GeS 2447 4640 23540 14326. 47000,
14202, &K 594, 13646 285.3 225.7 +014C90 =621 -79.8 -7846 =109.4 9.9 2246 44.0 233.0 14€30. 48000,
14%11. 67608, 130.1 271.7 215.8 e L13472 -63.1 -81.8 ~79.4 ~-110.8 10.0 21.1 41.0 230.,0 14935. 4900C.
14826, 43641, 123.8 258.6 20644 «ul2885 -64s1l -83.4 -8u.l -112.3 1C.0 19.5 38,0 227.0 15240. £CCCC.
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TABLE 4.-Continued

H, 0, RHO, 1, D, RH. v, THETA, Z.
m ft mb /et | gn/m’ [ T4 o ] oF o¢ of percent | m/sec | knots deg m ft
MONTH 9 UAY 13 VYEWR 78 HOUR OF RELEASE 11007

T4, 2441, 927.0 1936.1 1119.4  .069882 142 57.6 7.1 4%.8  62.3 1.5 3.0 295.0  724. 2375,

929, 3048, 906.,5 1893.3 1077.8 067285 1849 6640 402 39.5  37.7 2.1 4.0 344.0  Sl4.  3CCO.
1229, 4003.  875.0 1827.5 1037.0 +064738  20.1 6842 ~e6 30,9 24,8 3.1 6.0  54.0 1219.  4coC.
1509, 4952,  B44.6 1764.0 1005.0 .062740  19.u  66.2  =3,5 2547  2ie5 446 940 6440 1524, 5000,
1990, 5995, Bl4e® 170240 979e3 061136  16.2  61.2  =3.6  25.6 2545 5.1  10.0  76.C 1829, 6000,
2003, 6857, 78641 1641.8 954.2  «059569  i3¢3 55,9  ~4.0 2448 2947 EN 100 97.C 2134,  7000.
5382,  781l4e  758.0 1583.1 929.6 - .058G33  1U.4  50.7  =4.8 2343  33.9 a6 9.0 112.0 2438,  BCOC.
26744 3774, 73046 1525.9 905.6 056535 Te3 45,1 =5.1 2248 4048 3.6 7.0  123.¢ 2743,  90CC.
2943, 9739,  703.9 1470.1 882.7  .055105 400 3942 =he3 264z 5445 246 5.0 164.0 3048, 1000C.
1264, 10707. 677.9 i415.8 B857.9 053557 1.4 34,5 -2,3  27.9  76.5 3.6 7.0 228.0 3353, 11cC0C.
35%7, 1167.i. 65248 1363.4 825.4 051528 2.2 3640 -17.0 1ed 2246 5.7  11.0 277.0 3658, 12CCC.
3849, 12629, 628.6 1312.9 7963  +049711 1.7 35,1 =185 =143 20,7 S48 19,0  303.0 3562. 1300C.
4139, 13580, 60543 1264.2 76841 047651 1.2 34.2  =20.0  -4.0  18.8  13.9  27.0 314.0  4267. 140060.
4428, 14527, 582.8 1217.2 740.8 046247 .8 33.4 =21.7  -7.0  16.8  15.4  30.0 313.0 4%572. 15000.
4715, 15669,  561.1 1171s9  T14.5 4044605 ©3 3245 ~23.5 =10.2  14.8  lé.4 28,0 312.C 4877. 16000,
5001, 16409,  540el 112840 692.8  ,043250  —le6 29,1 -24e3 -11.8 15,8  13.4 26,6  316.C 5182, 17000,
5287, 17346, 519.8 1085.6 67240 4041952 =347  25.3 =252 ~13¢4 1740  1i3.9  27.0 321.0 5486. 18B00C.
5573, 18286, 500.1 1048.5 65le7 +040684  ~5.8  21.6 -26.2 —15.1  18.3  14.9  29.0 322.6 5791. 15000,
586T, 19227,  480.9 1004e4  631.8  ,039442  —8.0  17.6 =2842 =1848 1749 1645  32.0 321.0 6096. 20000.
6147, 29166s  462.%  965.7 61244  +03€231 -10.1  13.6 <-30.3 <-22.5  17.4 18,0  35.0 321.0 6401. 21000,
£434, 21709,  444ss  928.1  593.5  ,037051 <-12.2  10.0 -32.4 =26.3 169  1Ee5 3640 322,80 6706. 22000,
5721s 22050,  427¢0 594¢8 57540 4035896 —Llé.4 6.1  =34.5 =30.1 1645 16,5 38,0 323.0 7010. 23C00.
7007, 22989,  410.2 856.7 557.0 .034772 =-16.6 2.1  -36.6 =33.9  16.0  19.5  38.0 322.0 7315, 24GCC.
7296, 73936,  393.8  822.5 33949 4033705 ~19.0  -2.2 =386 =37.4  16.1  19.5  38.u  321.0 7620, 25C00.
7583, 24879, 37840 78945 523.9 032706 <-2le7  =7.1 <-40.3 ~&0.5  17.0  20.1  39.0 220.¢ 7925. 26CQC.
7973, 29829,  362.6  757.3 508.2 031726 —24.5 =12.1 =424 =4347  16s1 20,1 39,0 319,0 8230, 27000.
B1%52, 76780s 347.7 72642 492.9  ,030771 =27.3 <-17.1 -44.0 =-47.1  19.1  2C.6  40.0 319.0 8534. 28C0C.
3455, 97738,  333.2  695.9  477.9 020834 =30.2 =22.4 =85.9 =50.6  20+3  20.6  40.0 319.0 8839. 29000,
9745, 29695,  319.2  666.7  463¢3  ,028923 =33.0 =2T.4 ~47.9 ~-54¢3  21.2 2046  40.0 319.0 914k. 30000.
9140, 29659,  305.6  63B.3  449.1  .028G36 —35,9 =32.6 =500 -58.0  22.2  2l.1  41.0 3200 9449, 31COC.
3315, 11627,  2924¢ 6107 43845 4027125 =3646 =3745 =52.8 -63.1  2l1.1  2i.1  41.0 32C.0 9756, 2200C.
3630, 31593,  279.7  584e2  419.9  .026214 -40.9 —4l.6 —56.3 -69.3  17.7  20.1 39,0 318.0 10C58. 3300C.
9925, 32563, 26744 55845  405.6 1025321 =43.3 =45.5 =600 =75.5  14s5 19,0  37.0 317.0 10363, 34000,
19219, 33528,  255.6  533.8  391.8 .024459 -45.8 -50.4 —64.0 -83.2  il.3  21.1  41.0 315.C 10€€e. 25cCCC.
19517, 34504.  244.1 50948  378.1  .023604 ~48.1 —54.6 ~-6741 =BB.8 Geb 2246 44,0 313, 10973, 36000,
17812, 35673,  233¢1l 48645 36448 4022774 —50.5 —-58.9 =-69.0 -92.3 $.7 23,1 45,0 310.0 11278. 37000.
11111, 36453,  222.4  464.5 351.9 021968 =52.8 -63.0 ~-71.0 =95.7 9.7  23.1  45.0 307.0 11582, 38C0C.
11412, 37639, 212.1 44340  337.7  c021082 =54.2 ~65.6 -72.1 =97.7 9.7  23.1  45.0 303.0 11887. 39CCO.
11711, 18424,  202.3  422.5 322.5 .020133 -54.5 =66.1 -72.3 -98.1 6.8  23.1  45.0 209.0 12192, +tece,
12013, 39413,  192.9 40249 30742 o01917c =542 =65.6 =7241 =976 9.7 23,1  45.0 294.0 12497. 4100C.
12313, $7396, 18440 38443 2924 018254 -53.5 —64.8 ~71.7 =971 9.7  22.1  43.0 290.0 12802. 42€00,
12613, 41380,  175.5 366.5 280.6 .017517 =55.1 =67.,2 -72.8 =99.0 9.8  20.6  40.0 286.0 13106. 43000.
12016, 42376, 16743  349.4  269.4  .04i6818 —56.6 =69.9 =74.0 ~101.3 9.8  19.5 38,0 282.0 13411. 4400C.
13219, 43369,  159.5 333,1 25646 .0LE144 -58.2 —72.8 -75.3 -103.% 9.9  15.0  37.0 277,0 13716 450CCe
13520, 44385, 15149  317.2 24842  +G15495  =59,7 ~75.5 -76.6 -105.¢ 9.8 1.0  35.0  272.C 14021. 4600C.
13834, 45395, 144e7  302.2 237.6 014833  =60.8 =77.4 =77.5 <-107.5 949 15.4  30.0 227.0 14326. 47C0G.
16145, 46412,  137.8  287.8  227,2 014184 =61.8 =79,2 ~-78.,2 =-108.8  10.0  11.3  22.0 337,0 14630. 48C0C.
14459, 47433.  131.2 2740 217.3  .013566 —-62.7 —80.9 -79.0 <-110+2 1040 7.2 14.0  19.C 14925. 45¢cC.
16779, 48457,  126.9  260.9 207.8  .012973 —-63.6 —-82.5 —=79.8 =111.6 99 6e2Z 124U 2440 15260. 5C000.
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TABLE 4.-Continued

H, D, RHO, T, D, RH, THETA, z,
m ft mb 1b/ft2 gm/m3 ]b/ft3 °¢ °F °c °F percent m/sec knots deg m ft
MONTH 9 DAY 25 YEAR 78 HOUR OF RELEASE 9007

499, 2295. 932.0 1946.5 1120.3 « 069938 160 €0.6 8 33.5 35.7 2ol 4.0 275.0 1264 237¢%.

84, 2899, 911.5 1903.7 1077.0 «067235 20.9 69.6 1.3 34.3 27.1 246 540 334,0 Sla, 3000,
1171, 3841, B30e3 163845 1023,3 0063863 2% b T8.4 -l 31.9 18,3 246 5.0 57.C 1219. 4000.
1455, 47175, 85042 1775.7 990.1 + 061810 25.3 77.5 -5 31.1 13.3 2.6 5.0 61.0 1524, 5CCC.
174%, 5707, 821.0 171447 96449 «U6L237 2246 T2.7 -1l.8 2847 19.5 3.1 640 61.0 1826, £00C.
2024, 6640, 79246 165544 940.2 «058€95 19.9 67.8 -3.2 2642 2047 3.1 6.0 71.0 2134, 70CC.
23929, 7576. 764.9 1597.5 91640 «057184 17.2 63.0 =-4e7 23,5 2149 LY ) 9.0 8€,0 2438, 8000,
2594, 9516, 737e9 1541.1 892.3 «0557C4 14e4 57.9 -6.3 2046 23.2 €.2 12.0 83.C 2743, 9000,
28132, 9454, 711.7 148644 869.1 «UB4256 1i.7 53,1 -840 17.6 2643 Te7 15.0 79.0 3048. 10000,
3171, 10402, 686eN 143267 B4be b +052839 Bs8 47.6 -9, 6 14,4 25.7 9.3 18.0 74.0 3353, 11¢CC.
14%9, 11349, 661lel 138047 B24.2 + 051453 5.9 42+ 6 -1l.6 11.1 27.1 9.8 19,0 7%.0C 3¢58. 12000,
I74%, 12297, €369 133042 8062.5 «050098 3.0 37.4 =1345 Te6 28e4 Se3 18.0 73.C 39¢2, 1300C.
4063, 13254, 61342 1280.7 T61.0 «04E756 o1 32.2 -15.6 3.6 29.6 8.7 17.0 61.C 4267, 1400C,
4329, 14206, 59).4 1233.1 T53et + 047014 -2 31.6 -19.5 -3.1 21.7 8.2 16.0 44,0 4572. 1500C.
4619, 15153, 56843 118649 72642 « 045335 -+5 31.1 -24,8 -12.7 13.9 8.2 16.0 23.C 4877. 1ecca.
490Ah. 15097, 54740 114244 7049 « 044005 -2.8 27.0 -26.9 -16.4 13.7 9.8 19,0 9.0 51824 17000,
5195, 17042, 526e¢3 109942 6644 0042726 «5e2 22.6 -28e7 -19.7 13,8 10.8 21,0 2.0 5486. 18000,
5483, 17990, 50642 1057.2 664.3 + 041471 -T.7 18.1 -30.6 -23.1 14,0 10.3 20,0 3%59,0 5791, 19CCC.
5773. 18939, 486.7 1016.5 644.2 + 040216 -G.9 14,2 -32.3 =26+2 14.1 Ge3 18.90 358.0 60%6. 20CCC.
6062, 17889. 467.8 977.0 624.3 « 038974 -12,.1 10.2 -34.0 ~29.3 14.3 Te7 15.0 360.C ¢4C1. 2100C.
63513, 21844, 449, 4 938.6 604.9 «+0377¢23 -14.2 bl =35.,8 =32.4 1463 Te2 14,0 36C.0 6706e 22C0C.
5642, 21793, 431.7 90le6 5860 +036583 -1644 245 =37.5 =-35,5% 14.4 7.2 14.0 356.0 7010. 230¢CC.
5933, 22746, 414.5 865.7 5675 «035%428 -18.6 —4e5 -39,3 -38.7 14.5 1.7 15.0 349,0 7315. 2400C.
7223, 23696. 397.9 83l.0 549.6 «V3431l0 -<0.9 =546 -4l.1 -41.9 14.6 8e2 16.0 34%,0 7620, 25000,
7515, 24655, 381l.7 797.2 532.7 «$33255 ~23.4 =1vel -43,90 -45.4 14,9 8.7 17.0 341.C 7925. 26000,
7806, 25610, 366.1 764,86 516.1 « 032219 =-2%,9 =14,6 =-45,0 4849 15,1 G.8 19.0 338.0 82306. 27000.
3098. 25567, 351.0 733.1 500.0 «031214 -2B.5 -19.3 -47.0 -52.5 15.4 iC.8 21.0 336.0 8%534. 28C00.
8391, 27530. 336.3 702.4 484,2 + 030228 =3l.1 -24.0 -49.0 -%6.2 15.6 1243 24.0 33¢.0 8839, 29004C.
A6R5. 29494, 322.1 672.7 468.9 « 029272 -33.7 -28.7 -51.1 -59.9 15.9 13.4 26.0 335.0 9144. 3CCCC.
3979, 29457, 3084 babal 453.9 «02833¢0 -~36.3 -33.3 -53,2 -63.7 16.1 14,4 2840 335,0 9449, 3100C.
F274. 32426, 295,1 61643 439,2 ¢027418 ~39,0 -38,2 =5%.6 -68.2 15.7 14.9 29.0 334.0 9754. 3200C.
3571. 31400, 28242 589.4 424.8 « 028549 ~41.6 -42.9 -5847 -73.7 14.1 1449 2940 333.0 10058. 230CC.
1367, 32371, 269,.8 56345 410.7 « 025639 -h&,2 -47,6 -61.9 -19,.5 12.4 14.9 29.0 331.0 10363, 34000.
1164, 33346, 2578 53844 397.1 « 024790 ~46.9 -52.% =652 -85.4 10.8 l4.4 28,0 328.0 10668, 35g0C.
17464, 34332, 246.1 514.0 38249 «023904 ~49,1 -56.4 -6749 -9062 97 1349 2740 32640 10973, 36C00.
17750, 35303, 23540 490,6 367.7 « 022955 =50.4 -58.7 -6%.0 -92.1 9.7 13.4 26.0 323.0 11278. 217000,
11057, 36276, 224.3 468.5 353.0 «022037 =51.,7 -6l.1 -70.,0 -94.0 9.7 12.9 25.0 319.0 11582. 28Q00.
11 355, 37254, 214.0 44609 338.8 « 021451 -53.0 -63.4 -71.1 -95.6 9.7 1243 24,0 313.0 11887, 3900C.
11655, 33239, 204.1 42643 325.1 «02G295 =54,3 -65.7 -72.2 -97.6 9.7 11.8 23.0 305.C 12192. 40000,
11958, 39231, 194.6 40644 31145 e UlG446 -55¢4 ~6Ta7 =730 =994 Fe8 11.3 22.0 296€.0 12497. &100G.
12258, 43216, 185.6 387.6 298.2 «018616 -5642 ~6942 -73.7 -100.7 9.8 11.3 22.0 287.C 128C2. &2000.
12562, 41215, 176.9 369.5 26544 +017817 -57.1 -7G.8 -T4e4 =-102.0 9.8 11,8 23.0 278.,0 13106. 43000,
12847, 42215, 168.06 352.1 273.1 « 017049 -58.0 -72.4 -75.1 -103.2 9.9 12.9 25.0 26G,0 13411, 44000,
13175, 43226, 16046 33544 26142 «016306 =5646 -73.8 =758 =104,.5 9.8 13.9 27.0 262.0 13716, 45Q0CC.
13493, 44235, 153,0 319.5% 249,9 «015601 -59,7 -75.5 -76.% =-105.8 9.9 13,9 27.0 261.,0 14021, 4€00C,
13783, 45238, 145,8 304.5 239.6 + 014958 -61l.1 -78.0 ~77.7 -107.9 9.9 13,9 27.0 261.0 14326, 47C0C.
1410, 46261, 138.8 269.9 229.5 «+ 014327 —62e4 -80.3 -78.8 ~-109.8 10.0 13.9 27.0 261.C 14620, 480Q0C.
16414, 47291, 132,.1 27549 219.3 «013690 -63.2 -81.8 -79.4 -111.0 10,0 13e4 2640 26140 14935, 46000,
14729, 68324, 12547 26245 2096 «Ui3085 -64.0 -83,2 -80.1 =-112.2 9.9 12.9 25.0 261.0 15240. 50000,
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TABLE 4.-Continued

H, D, RHO, T, RH, v, THETA, z,
m fr mb ]b/ftz gm/m3 )b/ft3 °g °F °C °F percent m/sec knots deg m ] ft
MONTH 9 DAY 27 VYEAR 78 HOUR OF RELEASE 9002

695, 2280, 932.5 1947.6 1107.1 « 069114 18.9 66.0 9.3 48.8 53.7 5 1.0 210.0C 724, 2375.

877, 2878, 91242 190542 1070,7 0066642 2265 725 6e8 44,3 3603 5 1.0 26840 914. 3000.
11564, 3819, 881.0 1840.0 1026.2 « 064064 2542 174 b 32.7 19.6 .5 1.0 334,0 1219, 400C.
1450, “T56, 85048 1776.9 994,.3 « 062072 24e4 759 -3.3 2641 157 lev 240 292.0 1524, 500C.
1735. 5691, 821.5 1715.7 968.5 «06C4€1 21.7 7.1 ~3.5 2548 1842 1.5 3.0 2%9.0 1829. 6cac.
2029% ~627. 793.0 1656.2 943.5 + 0568901 19.1 6bet -3.9 250 2067 2.1 40 204,0 2134, 7000,
23%%, 7566, 76542 1598,2 ¥19,.,0 «057371 16.3 6l.3 -4e5 23.8 2345 Zeb Sev 160.0 2438. 8000C.
2593, 3509. 73841 1541.6 895.0 +055873 13.6 5665 -5 4 2242 26«2 3.1 60 133.C 2743, 9000.
2281, 9451, 71148 148646 87145 s 024406 10.8 5ie4 ~6e 5 203 29.0 3.6 Tev 129.0 3048. 10000.
317% 17399, 686.,1 1432.9 848.9 « 052995 79 4602 =-7.0 19.5 34,1 3.6 7.0 130.0 33%3, 1100C.
345% 11349, 661lel 138047 82742 +051640 4.7 4045 =73 15.0 41,5 3.1 6.0 143.C 3€%8. 1200C.
3749. 12301. 636.8 1330.0 797.5 « 049786 48 40.6 -1546 3.9 21l 246 5.0 183.0 3962, 1300C.
4n3s, 13242, 61345 1281.3 769.7 « 046051 4e5 40.1 -30.0 -22.0 6.1 3.1 6.0 228.0 4267. 14C00.
4323, 14183, 59049 1234.1 746.6 «066€09 o5 365 =27.7 -17e$ 8.6 4ol 8.0 238.0 4%712. 15000.
4611, 15127, 568.9 1168.2 T24.1 « (45204 .5 3249 =265 =1l%eb llel 4e6 940 24040 4877« 16000,
4897, 16065, 5477 1143.9 703,.5 «C43918 -1e9 2846 ~2842 -18.7 11l.4 bob 9.0 244.0 5182. 17000.
5185, 17010. 527.0 1100.7 683.4 + 0426063 -4¢5 23,9 -30,1 =-22.1 11le86 446 9.0 25540 5486 1800C.
5473, 17957, 506.9 1058.7 663.8 « 041440 ~Tel 19.2 -31.9 =255 11.8 5.1 10.0 2¢3.0 5791. 1900C.
5762. 18905, 487¢% 1018.0 6644.2 +0402106 =945 14.9 -33.8 —28.8 11.9 6e2 12.0 262.¢C 6¢C9¢. 20000,
A051. 19853, 468,45 97845 62467 « 036999 ~11e8 10.¥ =3546 ~3240 12.0 T.7 15,0 260.C 6401. 2100C.
5340, 27802, 45042 940.3 605.8 «037819 -14.2 b4 -37.4 -35.3 12.1 9.8 19.0 2%59.0 6706, 22000,
5631, 217554 432 .4 903.1 587.3 «0366¢€4 ~1l¢e6 2e1 ~39.2 3846 12.3 10.3 20.0 259.0 7C10. 230600«
A921. 22706, 415.2 867.2 569.3 « 035540 -i9.0 -2.2 -41l.1 -42.0 12.4 11.3 2240 260.0 7315, 2400C.
7214. 23667, 398.4 832.1 551¢6 ew34435 -2l.4 ~6.5 ~43.0 -4544 1245 1243 2440 2614C 7620e 25C0C.
T5N&, 24619 38243 7985 534.0 2033337 =237 -10.7 =44,4,6 -4842 12.9 13.9 27.0 261.0 792%. 26C00C.
7797. 25579, 3566 7657 51648 «032263 -25.9 -1l4.6 -4642 -5lel 13,2 14,9 2940 261.0 8230, 27000.
anN8a, 256535, 351.5 73441 500.1 «w31220 ~28.2 -18.8 -4748 -5441 13,6 1¢.5 32.0 260.0 8534, 28000C.
9381, 27497, 336.8 703.4 483.8 «0302063 =3045 =22.9 -49.5 -57.1 14.0 17.5 34.0 259.0 8839. 290C0.
3472, 28453, 322.7 67440 46749 « 0292140 =32.8 =2740 =512 =602 1443 18,5 3640 257.0 Gl44, 3000C.
3966, 29415, 309.0 64544 45245 « 028249 -35.2 -31l.4 -53.0 -63.3 l4.8 19.0 37.0 257.0 9449, 31C00.
3263, 32382, 295.7 61746 437.4 027306 =37.6 =-35.7 ~5541 -67.1 1446 20.1 39.0 25640 9754, 32000.
9554s 31346, 282.9 590.8 42249 «w20401 -40.0 =40.0 =579 -72.2 13.2 20.6 4G.0 256.0 10058« 3300C.
e85, 32315, 270.5 565.u 4uB.8 < 028521 -42.5 —44.5 -60.8 -77.5 11.9 21.6 42.0 256,C 103634 34000,
10144, 33288, 25845 5399 395,0 0024659 =-4540 -49,0 ~63e8 -82.65 10.6 23,1 45,0 258,0 10668« 3500C.
10641, 34255, 247.0 51549 38ie5 023816 -47.5 -53.5 ~bbeb -87.9 9.6 24.2 47.0 259,0 10973. 3¢0CO0.
12739, 35232. 235,.8 492,5 367.9 +0229¢€7 -49.7 ~57.5 —68. 4 -91.2 9.6 2€.2 51.0 261.0 11278, 37000,
11034. 36202, 225.1 4T0.1 354.8 +022149 -52.0 ~61.6 -70.3 -94,.5 947 2843 55.0 262.C 11t82. 28C0C.
11334, 37186, 2147 448 .6 342.0 «021350 -5443 -65.7 ~T72.2 =975 Ge7 26.6 58.0 263.0 11887, 39000.
11637, 133178, 204.7 4275 329.6 .020576 -5647 -70.1 -T4,1 ~=101.3 9.9 30.4 59.0 264.0 12192. 4000C.
11941. 39178, 195.1 4uTe5 317.8 «0i9840 ~59.,2 =T4.6 =761 =105.0 Ge9 3044 59.0 2¢4,0 12497. 410CC.
12251, ¢)194, 185.8 388.1 306.5 «019134 -61.9 =794 -78.3 ~-109.0 10.0 28.8 56.0 263.0 1128C2. 4200C.
12562, 41215. 176.9 369.5 293.4 «018316 -63,0 -01.4 -7943 =110.7 Gev 27.3 53.0 262.0 1310¢6. 43000.
12879, 42252, 168.3 351.2 279.9 «017474 -03.5 -82.3 =79.7 -=1l1ll.4 14.0 24.7 48.0 260.0 13411, 44000,
13191, 413278, 160.2 334.6 267.0 «01€668 -63.9 -83.0 ~-80.,0 -112.1 9.9 2246 44.0 259.¢ '13716. 4E00C.
13504, 4%3)3., 152.5 31845 28446 +015894 —64e¢4 -83.9 ~80+s4 =-112.8 10.0 21.6 42.0 260.0 14021, 46000,
13819, 45338, 145.1 303.0 24340 « 015170 -05.0 -85.0 ~80.9 -113.7 10.0 20.6 40.0 26040 143264 47000,
14137,  4K382. 138,.0 28842 23149 e 0144177 657 =-B6e3 =6le5 =114.7 10,0 2C.1 39.0 261.,C 14630, 48000,
14453, 47417, 131.3 274.2 221043 +013815 -66.% -87+5 ~82¢1 -—115.7 10.1 19.0 37.0 261.,0 14935, 49CCC.
14775, 483474, 12648 260,7 211.2 w01318% -67.1 -88.8 =826 =116.7 10.1 18.5 36.0 262.0 15240, £000C.
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TABLE 4.-Continued

H, P, RHO, T, D, RH, v, THETA, z,
m ft mb 1b/Ft2 grn/m3 1b/ft3 °c °F °c °f percent | m/sec knots deg m ft
MONTH 9 DAY 27 YEAR 78 HOUR OF RELEASE 17302

688, 2257. 933.3 1949.2 1092.0 «068171 23.5 T4.3 5.8 42.4 31.7 2.1 4.0 30.C 7264, 2375,

/6%, 2849, 91342 1907.3 106648 « 066598 23.9 7540 6e1 43.0 31.7 2.1 4.0 23.0 914, 3000.
11%5h. 3792. 881.9 184i.9 1027.9 e 064170 24.5 7641 67 44.0 31.8 2.1 4.0 4240 1219. 400C.
1449, 4725. 851.8 1779.0 990.5 «061835 25.1 17.2 7.3 45.1 32.0 3.1 640 6540 1524, 5000,
172%., 5655, 8226 171840 96544 e U60268 2245 72e5 548 4244 33.7 4ol 8.0 76.0 1829. 6000,
2019, 4590. 794.,1 1658.5 941.4 . 058770 19.6 67.3 4.0 39.3 35.7 LY 9.0 79.0 2134, 7000.
229%%. 7525. 76644 160047 918.0 « 057309 i6e7 62.1 262 36.C 3747 4.6 9.0 84,0 2438, 8000.
2873, 3463, 739.4 15443 894.9 « 055867 13.8 %6.8 3 32.6 39.6 4o1 8.0 90.0 2743, $CCO,
2867, 2407, 713.0 1489,1 87243 0054456 1048 51¢4 =17 29.0 4147 4o 9.0 97.C 3048. 10000,
3156, 19354, 687.3 143545 848.4 «0529064 8.4 47.1 -3.9 250 41.5 4eb 9.0 100.0 3353, 11000,
34446, 11299, 662.4 1383.5 823,4 «0514(C3 €e5 43.7 ~6e3 2046 39.3 4.1 8.0 104.0 3658, 12000,
3732. Y2245, 638.2 1332.9 798.9 « 049874 4o 7 40.% ~Be8 16.2 36.8 3.1 6.0 115.C 3962. 13c0C.
4021. 13193, 614.7 1283.8 775.0 +«046382 2.8 37.0 -11.3 11.6 3445 246 50 15140 4267+ 14000,
4309, 14136, 5920 123644 751e7 0046927 .8 33.4 -13.9 7.1 32.4 3.1 6.0 195.C 4572. 1500C.
4597. 15083, 569.9 1190.3 T729.0 «045510 -1.0 30.2 =16.5 244 29.8 Gob 9.0 210.C 4877. 16000,
48386, 16029. 54845 1145.6 Tub.8 «Uh4124 =2.9 26.8 -19.1 =244 274 5.1 10.0 214.0 5182. 17000,
5175. 146978. 527.7 1102.1 665.1 0042769 ~4.9 2342 =21.9 =743 25.1 &ol 8.0 208.0 5486. 1800C.
5463, 17923, 507.6 1060.1 664.0 «041452 -6.8 19.¢ =24e7 1244 2246 561 1040 207.0 5761. 19000,
5752« 188704 48841 1019.4 643.9 «04C197 -9.,1 15.6 -27.2 -17.0 21.5 S. 10.0 207.0 6096, 2C000.
5040. 19818, 469.2 979.9 624.7 «038999 =11.5 11.3 -29.5 -21.1 21.0 €2 12.0 205.0 6401, 21000.
6331, 20770. 45048 94145 6U6.0 +037831 -13.9 7.0 -31.8 =253 2045 6.7 13,0 203.0 6706, 22€0C.
5619, 21717, 433.1 904.5 587.7 + 036689 ~1644 245 =3442 -29.5 20.1 8.2 16.0 199.0 7010. 23000.
6911. 22673, 415.8 868.4 569.8 «035571 ~lte§ 240 «3645 -3347 1646 Ge3 18.0 196.0 7315. 2400C.
7201 23626 399.1 833.5 55244 « 034485 ~2le4 =645 -38.8 -37.9 19.2 9.8 19.0 19¢.0 7620. 2%5C0C.
7493, 24583, 382.9 799.7 535.4 0032424 -24.0 ~11.2 =403 =40.6 2047 10.8 21.0 194.0 7925. 26C00.
7785. 25542 367.2 76649 518.9 «032394 =265 =15.7 -41.9 -43.5 22.0 11.8 23.0 162.¢C 82306, 270CC.
9078, 26502, 352.0 7135.2 502.8 «031389 -29.2 ~20.6 ~43.6 =4645 23.6 12,9 2540 1€9,0 6534, 28000,
3373, 27470, 337.2 704.3 487.0 «030402 -31.8 -25.2 =45.4 -49.7 25.0 13.9 27.0 186.0 8839, 29C00.
8664, 28432, 323.0 67446 47i.0 « 029441 =34.5 -30.1 -47.2 -53.0 26e5 Ced 0.0 0.0 9144, 2000C.
8963, 29407. 399.1 645.6 45647 +028511 ~37.2 -35.0 -49,1 -5b6e4 28.0 C.0 0.0 0.0 9449. 21C0C.
7260. 30382, 295.7 617.6 h41.5 «0275€2 -39.7 -39.5 -52.5 =62.5 24,6 0.0 0.0 0.0 9754, 32000,
9557, 31354, 26248 59046 42549 ¢ 026588 -41l.7 -43,1 -61.2 -78.1 10.5 G0 0.0 0.0 10058. 33000.
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TABLE 4.—Continued

RHO, T, RH, v, THETA, Z,
m ft mb 1b/ft2 gm/m3 1b/ft3 °c °F ec °F percent knots deg m ft
MCNTH 10 DAY 2 YEAR HOUR UF RELEASE 9007

717. 2353, 93040 194243 111547 + 0069651 171 62.8 ~16.0 3.2 G0 1.5 3.0 2C5.C 724 237%.

910. 2953, 909.,7 1899.9 1965.9 « 066542 23.9 75.0 ~10.9 12.4 9.0 1.5 3.0 207.0 G1l4. 300C.
1183. 3899, BT784.4 183446 102841 «064182 2442 7546 =106 12.9 GV 1.5 3.0 214.0 1219. 4C00C.
1474, 4835, 848.3 1771.7 995.2 « 062128 2345 74.3 -11.2 11.9 9.0 1.0 2.0 263.0 1524. 5CCC.
1759. 5772 819.0 1710.5 967. 4 » 060393 215 70.7 ~12.6 9.2 9.0 2e1 4,0 328.0 1629, €000
2045, AT10, 790e5 165140 94042 2 05b€95 19.5 6741 -14,2 645 9.0 3.1 6.0 325.C 2134, 7C0C.
23131, 7648, 762.8 1593.1 913.6 057034 17.5 63.5 -1547 3.8 9.0 1.5 3.0 311.0 2438, B8C0C.
2614, 9583, 73640 1537.2 8687.7 « 055417 15.5 59.9 -17.2 1.1 9.0 5 1.0 228.0 2743, 90cC¢C.
2902, 25204 T09.9 14B2.7 862.3 «053832 13.5 9643 -1847 =147 9.0 2.1 4,0 1C4.C 3C48. 10COC.
3189, 19459, 6B84.5 142946 83749 «052308 1143 5243 =20e4 4.7 9.1 1,5 3.0 44,0 3353, 1100C.
3475, 11399, 659.8 1378.0 8l4.2 «050826 9.0 48.2 -22.1 -7.8 9.1 246 5.0 283.0 3658, 12000,
174, 12337. 635.9 1328,1 791.1 «G49387 6.8 4442 -23.8 =-10.9 9.1 5.1 10.0 283.0 36462, 13000.
4047, 13279. 612.6 1279.4 768.5 «0a7976 4.5 40.1 =256 -1l4.1 9.1 5.1 10.0 288,0 4267, 14000,
4333, 14217, 590,41 123244 74645 00460602 el 3545 =274 -17.3 Sel 3.6 7.0 304.0 4572. 1500C.
46%1. 15162, 568.1 1186.5 724.9 « 045254 ~el 31.8 -29.2 -20.5 9.1 3.1 6.0 318.0 4877. 1¢00C.
4999, 15106, 54648 1142.0 703.8 «043937 ~2e4 27.7 -31.0 -23.8 9.0 3.6 7.0 322.0 5182. 17000,
5196. 17047, 526¢2 1099.¢ 683.3 « 0462657 -4.8 2344 -32,.8 —27.1 9.1 S5el1 10.0 334,90 5486. 18CCC.
5485, 17995, 506.1 1057.¢ 663.1 «+ 041398 -7.2 19.0 -34,7 -30.4 9.1 6.2 12.0 335,0 5791 19000,
5776 18949, 486,5 1016,.1 643.4 « 401606 =946 14,7 -36.6 —-33.8 9.1 6.2 12.0 342.0 6066, 20000,
hOARG, 17894, 467.7 976.8 624,.3 +038974 -12.1 10.2 -3845 ~-37.2 9.2 6.2 12.0 335.0 6401, 21000,
635%, 29849, 449.3 936.4 6u5e5 « 037800 =14.5 5.9 -40.4 -40.7 Sed 7.2 14.0 33¢€.0 6706, 22€00.
6644, 21798, 431.6 901.4 587.2 « 036658 -17.0 lo4 -42.3 -44,2 9.2 8.2 1640 33640 7010, 23000,
6336 22757 414,43 86543 56944 e 035546 =195 -3,1 -44,3 -47.8 9.2 G943 18,0 335,0 7215, 24000.
7228, 23714, 39T .6 830.4 551.9 « 034454 =-22.1 =-T.8 ~46e3 =51.4 9.3 F48 19.0 334,0 7620 25000.
7520, 26673, 381.4 79646 534,9 «033393 ~2446 -12.3 -4843 =-5540 Ge3 10.3 20,0 332.0 7925. 26000.
7814s 2%635. 365.7 763.8 51842 «032350 -2Te2 -17.0 -50.3 ~58.6 9.3 20.0 329.C 8236, 27000,
FI1N7. 25599, 359%.5 732.0 502.0 «031339 ~29.7 =-21.5 524 -62¢3 943 2140 32640 8534, 28000
8401, 27564, 335.8 704.3 48641 «030346 -32.4 -26.3 -5445 -66+0 94 22.0 323.0 8839, 29000.
9496, 29529, 321.6 671.7 470.6 + 029379 -35.0 -31.0C =5646 -69.8 9.4 22.0 321.0 9144, 30000,
992, 29500, 307.8 642.9 455.6 + 028642 -37.7 -35.9 ~58B47 -73.6 9.5 22.0 320.0 9449, 2100C.
3290, 37478, 294.4 614.9 440.7 «021512 -40.3 -40.5 -60.8 -17.4 95 2240 318,.0 9754, 32000,
9587 31454, 28145 58749 42549 ¢ 026588 ~42,8 -45,0 -62.8 -8l.0 9.6 22.0 317.0 10058. 33000.
I9R4, 32427, 269,1 562.0 4li.b « 025695 -45.3 -49,5 -64e8 -B4e7 9.6 22.0 315.,C 10363, 34C0C.
1N184, 33412, 257.0 53648 397.6 «024824 -47.8 -54.0 -66.9 -88.4 9.6 23.0 313.0 10668, 35000,
1N423, 34392, 245.4 51245 383.9 «0239¢6 -50.3 -5845 ~6849 ~92.0 9.6 23.0 311.06 10973. 36000,
1)782. 3%375. 234.2 489.1 370.3 «023117 =527 -6249 =70.8 -9545 9.7 2440 309.0 11278. 37000,
11085, 36369, 223,.3 46644 357.1 «022293 =-35,.1 -67.2 ~72.8 -99.0 9.8 23.0 309.0 11%82. 38000.
11323, 37361, 212.9 444,7 344,2 « 021488 -57.5 -71.5 -T74.8 =~102.¢ 9,8 22,0 316.0 11887, 39000,
11693, 381362, 202.9 423.8 331.8 «02C714 -60.0 -76.0 =768 =10642 9.9 20.0 312.0 12192. 40000.
12003, 39381. 193.2 403.5 317.1 «C19796 -60.8 -717.4 -77.&4 ~-107.4 9.9 17.0 324, 12497, 41000,
12313. 41396, 184.0 38443 302.1 2018859 -60.8 =774 =T7e5 =107.5 9.9 15.0 337.0 128C2. 42000,
126264, 41616, 175.2 36549 2B7.7 «047661 -60.9 =77.6 ~77.5 =107.6 9.9 13.0 350,0 13106, 430CO0.
12931, 42426 16649 348.,6 274,.1 wUL7112 -60.9 ~-77.6 ~77+6 =107.6 9.8 13.0 4.0 13411, 44000.
132413, 434648, 158.9 331.9 261.1 +016300 -61.0 -77.82 -77.6 =~107.7 9.9 14.0 18.8 13716. 45000,
1355%6. 44467, 151.3 316.0 248.7 «015526 -61,1 -78.0 =777 =107.8 949 14,0 30,0 140621, 4600C,
13863, 45482, 1441 301.0 237.4 «014820 -61.6 -78.9 -78.1 =-108.6 9.9 16.0 36.0 14326. 47000.
14174, 443013, 137.2 286.5 226.8 «014159 -62.3 -8V.1 -78.7 =109.6 10.0 17.0 41.0 14630. 48000C.
14437, 47528, 139046 272.8 21645 «V13516 -62.9 -8l.2 =79+42 <=1lueS 9.9 17.0 39.0 14935. 4SC0C.
14809, 43557, 124.3 259.6 20648 «012910 -63.6 -82.5 -79,7 =-111.% 10.0 13.0 11.0 15240. 2000C,




LL

TABLE 4.—Continued

H, P, RHO, T, 0, RH, v, THETA, Z,
m ft mb 1b/ft2 gm/m3 lb/ft3 °c °fF °c °F percent m/sec knots deg m I ft
MCNTH 10 DAY 2 VYEaR 78 HUUR OF KELEASE 180C7

699, 2295. 932.0 1946.5 1072.5 +06€942 28.3 8249 B.7 47.6 29.1 2.1 4.0 115.0 T24. 237%.

B78B. 2881, 912.1 1905.0 1055.7 « 065905 267 80.1 6e5 43.7 27.6 2.1 4.0 79.C 914. 3coc.
11454, 1319. 831.,0 18B40.,0 1029,.5 + 064270 24al 754 249 37.2 2%.1 15 3.0 27.0 1219, 4000,
1451, 4759, B85V «7 177647 1003.6 + 062653 214 705 -8 30.6 22.7 261 4.0 356.0 1524, 5000.
1739, 5704, 821e1 171449 975.8 «06C917 19.4 6649 ~2e7 27.1 22.2 246 S5.U 339.0 1829. 60C0.
2026, 5647 792.4 1655.0 948.6 +059219 17.3 63.1 -4, 7 23.6 2149 1.0 240 347.0 2134, JC0C.
213113. 75990. T64.5 1596.7 922.0 «057559 15.2 59.4 —-6.6 201 2146 1.0 2.0 87.0 2438, 8C00.
2601, 8533, 7374 1540,1 896,0 +055935 13.1 55.6 -8.6 1646 21.3 1.5 3.0 133.0 2743, 9¢CcCcC.
2e38, 9476, Tll.1 1485.2 8705 + 054344 11.0 51.8 -10.5 13.¢0 20,9 246 5.0 134,0 3048. 1006CC.
3179, 17425, 685.4 143l.5 845.6 «052178¢% Be9 48.0 -12.3 9.9 2U.9 3.1 6.0 114.0 3353. 11000.
3465. 11368, 660.6 1379.7 821.3 +051272 6.7 44.1 -13.9 7.1 21.4 3.6 7.0 9%.0 3658, 12CCC.
3754, 12317, 636.4 1329.1 7976 k9793 &6 40,3 =154 hel 2167 246 540 100.0 3962. 13C00.
4062, 13263, 613.0 1280.3 T74e4 «04B344% 244 36.3 -17.i 1.3 22.2 7.2 14,0 3%1.0 4267. 1400C.
4332, l14212. 590.2 1232,7 751.8 « 046933 PP 32.2 -18.,7 -1l.7 22.7 10.3 20.0 313,.0 4572. 15000,
4621, 15162 568.1 118645 12947 « 045554 =29 28+ 4 =204 —4.7 23.0 6e2 12.0 29440 4877. 1€C0C.
4910, 15110. 5467 1141.8 76841 «044205 -4, 24.4 -22.1 -7.8 23.3 4o S.0 294.0 $1824 17C00C,
52%%, 17061. 525+9 1U98,.4 687.0 e 042808 -be5 20Ge3 =23,8 -10.9 23.8 7.2 14.0 306,.0 5486, 1800C.
5489, 18009. 505.8 1056.4 66644 «041602 -8.8 16.2 —25.6 -14.,1 24.3 7.7 15.0 303.0 5791. 19000,
5782, 18969. 486.1 1015,2 64640 «G4C328 -11.0 12.2 ~-27.6 =-17.7 24.1 6e7 13.0 299.0 6096, 20000,
6072, 19920. 467.2 975.8 62661 + 039086 -13.2 8.2 =-29.7 =214 23.7 te7 13.0 298.0 6401. 2100C.
53h3. 2NRT6. 448.8 937.3 60647 «037875 -15.4 4.3 -31.8 -25.2 23.2 Te2 14.0 299,0 67064 22C00,
6654 ”1831. 4310 900,.2 56T 8 2 UIEE9E «1746 o3 -33.9 ~-29.0 22.6 1.7 15.0 269.¢C 7010. 23000.
5945, 22785, 413,868 864,2 569.3 +03554¢ -19.9 -3.8 =36.U -32.8 22.5 7.7 15.0 300.0 7315, 240C0.
7239, 23749. 397.0 829.2 551.3 «034417 =22+2 -840 -38,.,2 -36.7 22.1 8.7 17.C 301.0 7€20., 2%200C.
753% 24703, 389.9 795.5 534.1 «033343 -24.6 ~1243 -404 % -40.8 2147 Ge3 1840 302.0 7925, 2¢000.
7823, 25b6664 36542 762.7 51744 «032300 ~27.1 -16.8 42,7 -44,5 214 10.3 20.0 305,0 8230. 27000,
811%. 2?6625, 350.1 731.2 501.0 +C31276 -29.6 ~-21.3 -45,0 -49.,C 21.1 10.8 2l.0 30€.0 8534, 2800C.
1419, 27591, 335.4 7005 485.v su3u2178 -32.2 -26.0 -47.3 -53.2 20.9 10.3 20.0 308.0 8839, 29000.
A 7%, 28557, 321.2 670.8 46945 «029310 ~34.7 -30.5 -49,7 =574 20.5 10.3 20.0 308.0 9144, 20000,
9009%. ?9529. 307.4 642,0 45443 « 028361 -37.3 =35,1 =-5240 -61le7 20.3 11,3 2240 309.C 9449, 3100C.
1297, 130500, 294.1 6l4.2 43G,.4 «027431 -39,6¢ -39,.8 -54.8 -6be7 19.0 10.8 21.0 310.0 9754. 32000,
3594, 31477, 281.2 587.3 424.9 «02¢52¢ ~-42.,5 —~44,5 -58.2 —-72.8 1¢.5 Oav 0.0 0.0 100658. 33000,
IR91, 32451, 268.8 S6l.4 41G.7 «025639 -45.0 -=49.0 ~-61.8 -79.2 13.8 0.0 0.0 0.0 103¢&3, 34C00C.
17189, 33428, 256.8 536.3 396.9 « 024778 -47.7 -53.9 -65.6 -86.1 11.3 C.0 0.0 0.0 10668, 135000,
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TABLE 4.—Continued

H, P, RHO, T, D, RH, v, THETA, z,
m ft mb \b/ft'2 gm/m3 1b/ft3 °C [ °F °C °F percent m/sec knots deg m ] ft
MCNTH 10 DAY 4 YEAR 78 HOUR OF kELEASE 9001

715, 2347. 939+2 1942.8 11G5.4 « 069008 19.0 6642 5.1 4l.1 39.8 2e1 4.0 215.C 724, 227¢.
97, 2944, 910.0 1900.6 1060.7 + 066217 2443 761 6e9 4445 324 3a6 Te0 241,90 Sl4. 3000,
1123, 3880, 87940 1835,8 1021.5 « 063770 25944 7.7 6e2 43,2 29.3 6.2 12.0 282.0 1219. 4000.
14567, 4813, 849.0 1773.2 990.1 061810 24.4 75.9 4.9 40.8 28.3 S 11.46 289.0 1524, £000.
1751. 5746, 819.8 1712.2 G64e7 sU6C224 21.9 Tiek 3.4 3841 29.7 €2 12.0 283,0 1829. ecce.
2036, 6680, 791.4 1652.9 939.9 «+ 058676 19.2 66.6 1.9 35.13 31.4 €7 11.0 274.0 2134, 7€00,
2322, 7617, 763.7 1%95.0 91545 0057153 1be6 61.9 .2 3244 32,9 5.1 10,0 269.0 2438, 8000.
2609, 8558, 7367 153846 891.6 s 055661 13.9 57.0 =le5 29. 4 34,6 4ol 8.0 245.0 2743, 90C0.
2895, 3498, 710.5 1483.9 B6B8s42 + 054200 11.3 52,3 -3.2 2642 36.0 2.6 5.0 220.0 3040, 10CCO0.
31313, 1N%44, £84¢9 143044 844.3 « 052708 e 9 48,0 ~-545 22.1 35.6 2.1 4.0 184.0 33513, 110C¢C.
3471, 11388, 660.1 1378.6 82G.3 « 051210 6.7 44,1 -8.1 174 33.8 2.1 40 12C,¢C 36%8, 1200C,
3759, 12333, 636,0 1328,3 79649 0045749 445 4041 -10.8 12.6 32.0 3.6 7«0 97.C 3962. 13000,
4047, 13279. 61246 12794 773.9 + 0646313 23 36.1 -13.4 T8 30.2 4o 9.0 98,0 4267, 14CCC.
%1337, 14229, 589.8 1231,8 75145 NTYLDE] Ga0 32.0 -16.2 2.9 284 4al 8.0 101.0 4572, 15000.
4625, 15175, 567.8 4185.9 729.5 « 045541 ~2e1 28.2 ~18.9 =240 26.3 2.6 5.0 10C.C 4877. 1ec0C.
4916, 16128, 546.3 1141.0 708.1 + 064205 bk 241 =21.7 ~Tel 2445 201 4e0 85,0 5182« 17€00,
5204, 17075, 5256 1097.7 687.1 « 042894 =be7 19.9 2440 -12.3 2246 2.6 5.0 61.0 5486, 18000.
%4935, 13029, 505.4 1055.5 666.6 061614 -9.0 15.8 —-27.5 =17.5 20,7 3.1 6.0 43,0 5791. 19000,
5787, 13989, 35,7 1014.4% 64601 wubU335 =-1ll.2 1l.8 -29.6 =213 2043 4.6 9,0 33,0 6C96. 20CQ0C.
407", 19940, 46648 974.9 62640 +039C80 -13.3 8.1 -31.3 =24.4 20.4 &2 12,0 27.¢C €401, 21000,
4369, 27897, 448,4 93645 00643 0037850 =155 4.1 -33,.1 =276 20.6 Te7 15.0 26.C 6706, 22C0C.
6661, 21853, 430.6 899.3 587.2 + 036658 -17.6 3 ~34.9 -30,.8 20.6 9.3 18,0 36.0 7010. 2300C.
%952, 22808, 413,4 863.4 56846 « (35497 -19.8 =3.6 -36.7 —~34.1 20.8 9.3 18.0 38,0 7315. 24000,
72446, 23766, 396.7 82845 55046 «034373 -22.1 -7.8 -38.6 =37.% 21.0 5.3 18,0 39.0 7620, 25000,
7535, 24721, 380.6 79449 533,7 «G33318 -26447 =1245 -40.,7 -41,.3 21.2 S.3 18.0 40.C 7925. 26CCC.
7827, 25685, 364.9 762.1 51743 « 032294 -27.3 -17.1 -42.9 -45.2 214 8.7 i7.0 38,0 8230, 2700C.
3121, 2664%%. 349.8 730.6 501.2¢ «G31289 -29,9 -21.8 -45.1 -4941 21.6 8e2 16.9 35.0 8534. 280CC.
841K, 27611, 335.1 699.9 48545 « 030309 ~32.6 -26.7 -47.3 =-£3.1 21.8 8.2 16.0 32.0 8839, 29C€00.
3712. 2584, 320.8 670.0 470,2 + 029354 -35.3 -31.5 -49,6 -57.2 2260 B2 1640 27.C 9144, 3CCOC,
AN07T,. 29551, 307.1 64l.4 ©t5,.13 00268423 -38.1 =36.6 -51.9 -61.3 2244 Eq2 16.0 23.0 9449, 31066,
93%6. 130530, 293.7 613.4 440.6 « 027506 -40.8 =414 -54.8 -1 TX 21.0 7.7 15.0 19,0 9754, 22CC0.
2604, 31508, 280.8 58645 42642 « 026607 ~434¢5 -46.3 -58.4 -73.2 17.9 7.7 15.0 16.0 10058, 33000,
2903, 32491, 268.3 560.4 4l12.2 + 025733 -46.2 -51.2 -62.3 =-80.2 14.7 e.? 13.0 16.0 101363, 3400C.
19292, 33470, 256,.3 535.3 398.5 « 024878 =-49,0 -5642 -6b646 ~67.8 1le5 be2 12.0 12.0 10668, 35000.
17504, 34461, 244 .6 510.9 384,.,5 + 024004 =-51.4% -60.5 -69,8 -93.6 9.7 Se1 10.v 9.0 10973, 36C00.
17894, 15446, 233.4 487.% 370.3 023117 =-53.5 -664.3 -71.5 -96.6 9.8 4o b 9.0 5.0 11278. 317000,
11105, 3h434, 22246 464.9 356.5 0022256 ~55.5 -67.9 -73.1 -99,7 9.8 4e1 8.0 360.0 11582. 28000,
11477, 37430, 212.2 443.2 343.1 +021419 =57+ 6 -71.7 -T4.9 =-102.7 9.8 4.1 8.0 354,0 11887, 39C00,
1v711,. IV 444, 202a.1 42241 33Uel 0 02¢607 -59,7 =755 ~76s6 -105.E 5.9 4.6 9.0 347.C 12162. 40000,
12074, 39457, 192 .5 402.0 314.9 « 019659 -60.0 ~-716.0 -76.8 =-106.3 9.9 el 10.0 343,0 12497, 4100GC.
12333, 40464, 183 .4 383,0 299.7 «018710 ~-59,.8 -732.6 =7647 =-106.0 S.8 S.7 11.0 343,0 12802. 42000,
12642, 41475, 17447 364.9 285.2 + 017804 -59.6 —75.3 —76.5 -105.7 98 5.7 11.0 341.C 12106. 43000,
12050, 474886. 166.4 347.5 27i.4 «01€943 ~=59.4 -74.9 -76¢3 =105,¢ Seb el 1140 33240 13411e 44000,
121259, 31500, 15845 3310 258.8 +01€156 =-59,6 -75.3 =765 =105.6 S.9 6.2 12.0 324.0 13716, 45000,
13565, 44509, 151 .0 315.4 24746 + 015457 ~60.5 -76.9 =773 =10T7,1 9.8 S¢7 11.0 316,0 14021. 4600C.
13R7A. 45525, 143.8 300.3 236.7 « 014777 =6l.3 -~78.3 -77.9 ~108.2 Fe9 5¢7 11.0 307.0 16326. 47000,
14193, 45548, 1356.9 285.9 22642 «014121 -62.1 -79.8 =785 =109.4 9.9 €e7 13.0 299.0 14€30. 48CCC.
14 4956, 47550, 1334 27243 216.1 +U13491 -6Z249 -8Le2 =79¢2 =110.5 e Te7 1560 29040 14935, 45000,
14913, 48591, 1241 259.2 206,45 +012861 -63,7 -82.7 =758 -=111.7 10.0 8.2 16.0 288,00 1524C. t0COC.
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TABLE 4.-Continued

M, D, RHO, T, D, RH, v, THETA, z,
m ft. mb l 1b/7t? gm/m3 1b/ft’ °C °F °cC °F percent m/sec } knots deg m ft
AUNTH 10 UAY 5 VYEaR 785 HOUK JF RELEASE S007

719, 2324, 931.0 1944.4 1103.3 « 066877 20.0 68.0 3.0 37.3 32,3 1,5 3.0 225.,C 724, 2375,

a3, 2920 Fivesd 1902e2 106244 «06¢€323 24,5 76.1 4.8 40.7 28,0 2el 4.0 209.0 Sl4. 3¢0C.
1175, 3856, 879.9 1837.5 1021,.1 « 063745 2640 78.¢8 4.0 3.3 24,2 2.1 4e0 223.C 1219. 4CQcC,
1459, 4787, 849.8 1774.8 99147 « 061910 24.5 76.1 Leb 34,¢ 2242 246 5.0 3C¢.0 1524. 5000.
1744, 57213, 82045 1713.6 967.4 «06C393 21le5 0.7 7 33.13 25.1 4,1 8.0 31C.¢C 1829, &0CC,
2011, A660. 792.9 1654.1 943,6 «0589C7 1845 6543 =3 3le4 2860 3.6 740 271.C 2134, 70C0,
2317, 76004 76442 15964.1 920,3 «057452 15.4 59,7 -l.6 29.1 31.0 4ol 8.0 232.0 2438, 8000,
4%, 2564, 737.1 41539.5 807.4 «056G23 12.3 54,1 -3.1 26.5 34.1 3.6 7.0 219.0 2743, 9guQ.
7994, 3494, 7106 1484,1 875.0 « 054624 9,2 4R, 6 4.7 23.°5 37.0 4.1 8.0 211.0 3048, 100CC.
134, 13447, 684.8 1432.2 8%2.1 +053195 6e2 43.2 5.6 2¢.0 42.¢ 4ol 8.0 202.¢ 3353. 11C00,
3475, 11399. #5948 137640 8c9e2 e U54TEDS 3.5 3843 =6el 21.0 49.3 3.6 7.0 169.0 3€58. 12000,
37456, 12357, 635.4 1327.1 804.0 «u5019¢ 1.8 35.2 -12.8 9.0 33.0 3.1 6.0 190.0 3962, 13cC0C.
40357, 13312, 611.8 1277.0 778.9 «C4EeE2E o2 3244 -15.3 4.5 30.1 3.1 6.0 190.0 42¢7. 140060,
43497, 14267, 588.9 1229.9 75445 2047102 ~l.4 29.5 -17.9 -3 27.¢ 26 5.0 192.(¢ 4%72. 15C0C.
4639, 15219. 56648 1183.8 730.8 «045622 -3.9 2646 -20.6 ~5.2 2442 2el 4,0 153,C 48774 1€C00,
4923, 1546%, %4544 11391 7076 e 044174 -447 23.5 -23,5 -1i0.3 21l.4 1.5 3.0 177.C £182. 17cC0C.
5219, 17121, 52446 1095.6 685.0 «042763 -6.4 20.5 -26.°5 =15.7 18.6 1,0 2.0 118,¢0 5486, 18GGC,
5578, 13072, 504.5 1053.7 663.1 «041396 ~8.1 17.4 -29.7 -21.¢% 15.7 2.1 4.0 32.0 5751. 190CC.
579/, 19023, 485.,0 1012,9 643.3 « 040160 bt 1'% 13.1 -32.0 =25.5 1543 3.6 7.0 17.¢ €C98. 2€000.
499, 19976, 45641 973,5 62446 ¢ 0U3E993 =13.1 Eet -33,9 =29.0C 1547 4ol 8.0 11.C €401. 210CC.
5379. ?1928. 44748 935.2 60642 « 037844 -15.8 3.6 -35,9 -32.5 16.1 4.1 8.0 8.0 6706, 22000.
HRT1. 21836, 430.0 898.1 568843 «03€726 ~18.4 -1l.1 -37.9 =36.1 16.4 LTy} EY) 4.0 701¢. 2300C.
4944, 22847, 412.7 861.9 370.8 «03£t34 212 -6.2 -36,9 -3G,¢ 17.0 4.0 9.0 3¢60.0 7315. 24CCC.
7254, 21318313, 395.9 826.9 553.5 « (34554 -23.9 -~l1l.0 42,0 -43,5 17.3 Sel 1040 38€.C T€20, 25C0C,
7562, 24775, 379,7 733,0 53644 «G334E6 2644 -15.5 -44,0 ~47,.3 17.4 €e2 i2.0 3%4,C 7925. 2600C,
72645, 25741, 3640 760.2 249.7 « 032444 -29.0 -20,2 -46.1 -51,0 17.7 €.2 12.0 346.0 8230, 27C0C.
3141, 26709. 348.8 72845 503.4 »031426 -31.7 -25.1 -48.3 -54.6 1840 €.7 13.0 337.¢C 8534, 2800C.
34392, ?7684, 334.0 6976 48744 «G3C427 =34.3 -2G9e7 -50.4 -58.7 18.2 €e7 13.0 33¢.C 8839, 260CC,
3725, 23661, 319.7 667.7 471.9 «0294¢€4 ~3740 -34,¢ -52e6 -6247 168e4 €e2 12.0 33640 9144. 3CCOC,
n3a, 23637, 305.9 638,9 45648 «u28517 -39.7 =-39.5 “54.9 ~6649 168.4 a1 10.0 331.0 9449, 21C0C.
7333, 37620, 292.5 610.9 441.6 «0275€8 -42.3 —44,1 -62.4 -8G.3 95 4e6 Fev 32¢.0 9754, 32000,
7632, 31601, 279.0 584,.u 4zbH.1 « 026601 —-46445 ~48,1 -64.2 ~83,°% 9.6 4.1 8.0 345.0 10Cf8., 323C0C.
3933, 132%87, 2€7.1 557.8 41i1.1 «025664 ~46.6 -51.6 -65.9 -8647 St 3.1 6.0 5.0 10383, 240CC,
1123%, 331570, 25541 532.8 319644 eL24T48 —htey -56,0 =677 -69,6 Ge7 3.1 6.0 35¢.0 10¢68, 22000,
17533, 34556, 243.5 20846 381.7 «C23829 -50.8 -59.4 -69.3 -92.7 9.7 246 5.0 345,0 1€973, 3600C,
1)231. 35536, 232.4 48544 37,0 «C22911 -5244 -62.3 -70.6 -95.1 9.7 2.6 SeC 3£2.0 1127&. 37€00.
11131, 153189, 221.7 463.0 352.8 »02202> -54.1 -65.4 -72.0 -97.¢ Ge7 2.6 5.0 3%4.C 11582. 28COC,
11432, 17508, 211.4 461.5 339,V «021163 -55.8 -68.4 -73.4 =10G.1 9.7 3.1 640 33C,C 11&87, 3500C,
1737, 22596, 20165 42Je5 32540 « 020339 -57.5 -71.5 -74,8 =-102.6 G.8 3.1 6.0 310.C 12192. 40000,
12041, 37511, 192.0 401.0 3lie5 «U19446 -58.3 =72.9 -75.4 -103.8 9.8 3.6 7.0 299,0 12497, 41CCC,
121351, 47521 18249 382.0 297.7 +uiB585 -58.9 -74.0 =759 -104.7 9.8 4ed 840 290.0 129802. 42CCC,
12655, 41523, 1764.3 36440 28444 « 017755 -59.6 -75.3 ~76.4 =105.¢ 9.9 €2 12.0 28&.,0 1331Ce, 43000,
12944, 42533, 166.9 346,7 271.7 «016962 -60,2 =-76¢4 ~76e9 =10645 Se9 Te7 5.0 283.0 13411, 44COC.
13275, 43553, 158.1 330,2 25945 «C1€20C -60.8 =774 -7T.4 ~-107.4 9.9 Be?7 17.0 281.C 1371¢. 4500C,
135813, 44564, 150.6 3i4.5 267.9 «01%47¢ -61.4 =785 -78.0 =-1u8.123 9.9 9.3 18.0 279.0 14021. 4€000Q.
131294, 45583, 143.4 29945 237.2 «014808 ~02.5 =895 =-78.9 =110.0 9.9 G.8 19.0 28C.C 164326, 47C0C.
142%, 45639, 1356.5 285.1 227.1 «014177 -63,7 ~-82.7 -79.8 -=111.7 10.C 1C.3 20.0 282.C 14630, 4£0CC,
14524, 47656, 129.8 2744l ¢l743 ¢ 043566 -b4e9 ~84,¢ =80ec =~113.5 10.0 Ge 8 19,0 285.C 14935, 46G(CCC.
14241, 43691, 12345 25749 207.9 «012979 -66.1 -87.¢( -51.8 =~1i5.¢ 10.1 9.3 18,0 28R, 0 15240, £C000.
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TABLE 4.-Continued

H, P, RHO, T, D, RH, v, THETA, Z,
m ft mb lb/ftz gm/m3 1b/ft3 oC oF °C °F percent m/sec knots deg m ft
MONTH 10 DaY 11 YEAR 78 HUUR DOF RELEASE 9002

ATT. 2222, 93445 1951.7 1133,2 «07C743 13,3 5549 245 3648 48,0 1.0 2.0 355.0C 124, 2375,

362, 2628, 913.9 1908,7 10P1,3 «067503 20.4 68.7 3.5 3844 32.8 1.0 2.0 321.0 914, 300¢.
1153, 17813, 88242 1842.5 104640 « 065300 19,8 67,6 244 36,2 31,3 1.5 3.0 300.0 1219, 4000.
1443, 4734, 85Le5 177844 1Ull.8 « 063165 19.2 6b.6 1.1 34,1 26,8 2.1 4.0 12.C 1524, £00¢C.,
1733, 5684, 821.7 1716.2 Q84,8 «C61479 16.8 62.2 ~.8 30.6 30,2 3.¢ 7.0 84.0 1829, €000,
2923, 5637, 7927 1655,6 Y5847 2059850 14e2 5746 -2.8 27.0 30.8 6.1 8.0 70.0 2134, 700¢C,
21314, 7593, T64e% 159645 933.i 0035€252 11.7 53.1 -4,8 23.4 31,2 4.6 9.0 44,0 24138, 8C00,
260%, 3547, 737.0 1539.3 08,0 «056¢85 9.1 48,4 ~6,8 19.7 31.7 4.6 G.0 13.¢C 2743, 5000,
2807, 3505, 7T1ue.3 1483.5 883.4 « 055149 Ge5 43.7 -8.9 16.0 32.2 4.6 9.0 1%.C acas, 1¢cQC.
3119% 17466, 684.3  1429.2 856,9 + 653495 4.7 4u.5 -11.0 12.1 3049 3.1 640 2G40 33%3, 11000,
1493, 11426, 659s1 1376606 9295 2051784 3,3 37.9 -13,2 8.2 2845 3.6 7.0 26,0 3658, 12¢0C.
3774, 121381, 634.8 i32%.8 802.9 «050123 249 35.¢ =15.5 4.1 26,0 4.1 8.0 41,0 3962. 1300C,
4065, 131336, 61142 1276.5 777.0 « 048507 o7 33.3 -iTe8 ~el 2345 4e6 9.0 48,0 4267. 14000,
4355, 14289, 58844 1228.9 753 « 047068 =1.0 30.2 -19.8 =3.7 22. 4 4.1 8.0 59.C 4572. 15C0C.
§h85, 15240, 56643 118247 73043 0045594 =3¢ 2644 =21.5 -beb 22.7 246 5.0 46,0 4€77. 16000,
4936, 16196, 544.8 1137.8 707.7 «044180 -5.0 23.0 -23.2 ~9.8 2245 241 4.0 3.0 5182. 17000,
5226, 17145, 524.1 1094.6 685.7 « 042807 =69 19.6 =25.0 =12.5 2242 4.1 Be0 353,¢C 5486, 18C00.
5515. 13096, 504.,0 105246 66442 0041465 -8.8 16.2 -26.7 =16.1 21.9 5e1 10.0 3%¢.C €791, 19¢€0C,
5827, 19053, 484.4 1011.7 644.1 «04C210 ~1li.1 1240 -28,5 =139,3 22,3 67 13,0 340 6096, 20C00,
5098, 20007, 46545 972.2 624,8 «036005 ~13.5 Te7 -30,3 =224€ 22.8 €e7 13.0 2.¢ 6401. 21¢0¢.
5389, 27940, 447.2 934,0 60%5.9 . 037825 =1640 3.2 =32.2 =26.0 23.4 Ee7 13,0 353.0 6706, 22000,
5481, 21918, 429.4 89648 58744 «03€670 =18.4 -1,1 =-34,.1 =-29.4 23,9 6e7 13.0 339.0 7010. 230CC,
5972, 2°a75, 412,2 860.9 569.4 «U3E540 -20.9 ~5.¢ -36.0 -=32.9 24.4 €.2 12.0 322.0 7315. 24€00.
7255, 23816, 395.5 826.0 551.6 «034435 =-23,3 =949 =-3840 =3604 2448 742 14,0 315.0 7620. 25000,
7%59. %4850, 379.3 792.2 533406 «033312 “25.4 =-13.7 -39.9 =39,7 24,7 8.2 16.0 310.0 7925, 26000,
7252, 25760, 363.7 75946 51649 + 032213 =275 =17.5%5 -41.8 ~-43,2 2446 1C.3 20.0 30¢.0 8230. 27C00.
8165. 25722, 348.6 728,1 498.9 « 31145 -29.7 -21.5 ~-43,7 —46.8 24.€ 1243 240 3C02.0C 8534, 280CCC,
3438, 27684, 334.,0 69746 48243 +uv30il9 =31led ~254¢ ~4546 =50,1 2444 15.4 30,0 300.0 8839, 26C0C.
3734, 28654, 319.8 66749 46641 « 029098 ~34.0 =-29.2 -47.5 -53.6 24,4 20,1 39.0 299.0 9144, 30C00,
IN27. 27615, V6.2 639,5 4%50.4 «028118 -316.2 -~33.2 -49.5 =-57.1 2443 24e2 47.0 299.0 9449. 31000
93722, 1331592, 293,0 6il.9 434.7 «u27137 -38,3 -36.9 ~52,0 ~6l.€ 2245 2547 50.0 299.C 9754, 22000,
95615. 11547, 280.3 58544 419,3 e Q26176 -4C.2 ~40.4 -55.1 -67.3 18.9 2¢.8 52,0 300,0 10058, 33C0Ce
9911, 132515, 268,42 55947 404,3 e 025240 =42+1 -43,8 ~-58.5 -73.3 15.3 28,3 55,40 297.0 1036¢3. 3400C.
17204, 234738, 255842 35,1 389,7 «0246328 44,0 -47.2 ~6243 -80,2 11,6 29.3 57.0 295.,0 10668, 35000,
17493, 34444, 244.8 511.3 375.7 « 023454 ~46.u =50.8 =654 ~6548 9,6 29.8 58.0 263,0 10973. 2¢£00C.
17793, 15410, 233,.,8 468843 362,2 2022611 =48,1 =54.6 =-67el -88.8 9.6 29.8 58,0 291.0 11278. 270C0.
11233, 134378, 22342 466,2 349,1 « 021764 -50.3 =55e5 ~68,9 =9146 Se? 2948 58.0 25C.0 11%582. 28000,
111335, 37351, 213.0 464.9 336.4 «021001 =52.4 -62.3 =706 ~95.1 Ge? 29.8 58,0 289.,0 11887. 139000.
11433, 139331, 203,2 42444 324.1 «020233 ~54,6 ~66.3 =T2e% -9843 9.8 2G.8 £8.0 2B8.0C 12192. 40000,
11984, 17317. 193,%8 4u4,8 31146 V19453 =564 -69.5 =73.9 =100.5 9.8 28.3 5540 291.0 12497. 4100C.
12289, 47317, 184.7 385.8 299,.2 «0l8&78 -58.0 =72.4& =75.2 =103.4 9.6 .7 5040 2934C 128C2, 42000,
17539, 41333, 175,9 36744 267.3 « 047636 =-5947 =~75¢5 =76a5 =105,6 9.9 2341 45,0 295.C 131Cé6. 4300C.
12915, 421339, 167.6 35U.0 275.8 «017218 ~61.3 7843 =77.9 -108,2 5.9 19,5 38.0 298.,C 13411, 44C0C.
131219, 43369, 159,5 333,1 26447 16525 -63.0 -8l.4 =79.3 =110.7 9.9 15%.¢ u.0 3000 13716 45CCO0.
13533, 44399, 15148 317.0 253.9 « 015850 64,7 ~B8445 -80.7 -113.2 10.C 13.9 27.0 301.0 14C21. 4ecCoC,.
13859, 45438, 144,.4 301.6 242,56 «Lifl4as ~-65.06 =86el =8le4 =~1lM4e5 10el 1243 2440 30340 1432¢, 47C0C.
13145, 45472, 137.4 287,0 231 .4 2014446 ~66el -87e2 =8le9 =115.4 10.C 1C.8 21.0 3C4.0 14630, 48000.
14482, 47512, 130.7 273.0 220.8 Vl3764 =66+ 6 -~8B.2 =824 ~1l6.4 lueC Geb 19.0 3062.0 14935, 4S00C.
14993, 43557, 124.3 25%,6 2lveb «013147 -6Teh -89.3 =82.9 =117.2 10.0 93 18,0 299.0 15240. =0CCC.
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TABLE 4.—Continued

P, RHO, T, D, RH, v, THETA, z,
m ft mb /712 gm/m3 l 1o/Ft3 °c °F °c l °F percent | m/sec knots deg m ft
MONTH 10 DaY 12 YEAK 78 HOUKk OF KELEASE 9007

713, 2239, 93745 1943.4 1121a5 «C700i3 15.2 59.4 .8 33,4 37.4 1.0 240 350.0 124, 2375.

R97, 2344, 9lUe«U i%UUeb 1luT2.4 CUOEG4D 21.3 7ue3 6 4347 38.2 le5 3.0 3.0 914. 3C00.
1185, 3893. B73.6 1835.0 1032.4 « 064451 2241 71.8 6.5 43.8 3¢€.5 Z.6 5.0 15.C 1219. 4C00C.
1473, 4832, 848e4 177143 99445 s 0bZUBS 2248 7340 bol 43 ,.¢ 34,7 4.6 9.0 15.0 1524, 5000.
1758, 5769, 819.1 1710.7 96840 2 UBL4L30 203 bBeY 4e6 4ued 35.2 a7 11.0 50.0 1829, €0CC.
2044, 5707 790.6 1651.2 94240 «0588C7 162 64 o8 248 37.0 Se? 7.7 15.0 5840 2134, 7600.
21339, 7645, 7629 159343 916.06 «C57221 15.9 e0.¢ .S 33.6 3¢€.1 8.2 16.0 €7.C 2438, gccc.
2517, 3886, 735.9 1537.0 891.6 «0556€1 13.6 5€¢5 -1.0 3342 3ée5 a7 1540 7640 2743, G00Ce
2904, 35276 70347 145262 66742 «054138 11.2 5242 249 26 .8 37.1 6e7 13.0 92.0 3048. 1CCCC.
319%. 17474, hd4el L420.8 84245 « 052596 Gei 4844 -4.9 2342 3€a7 T2 14.0 1C7.C 3353. 11¢GC.
36479, 11415, 659.4 1377.2 847.9 «U51VEu 7.1 44.8 -7.0 19.5 3€.0 Te2 14.0 108.0 3658. 1200C.
3769, 1”2361. 63543 132049 79349 ub95¢2 2.2 bleb -%.0 1540 35.0 72 14.0 97.C 3962. 13C0C,
4055, 113)4. 612.0 1278.2 T70e4 e U4EGYS 362 37.¢ =l1llel 1241 3442 7.2 14.0 €7.0 4267. 1400C.
43642, 14246, 58944 1231.6C 747.5 «C4tLES 1.2 3442 -13.1 8.4 33.4 be2 12.0 75.C 4572. 150CC.
4571, 15192. 567.4 1185.0 72542 CUGE273 -e8 30.6 =15.2 4ot 3246 4ot Fev SE.0 4B77. 1€(CC.
4919. 16137, 546e1 114046 Tuses «043906 =2.8 27.0 =17.3 ] 31.7 3.6 7.0 43.0 $182. 17C0C.
5206, 17080, 5255 1097.5 682.0 « 042576 -4.8 23.4 -19.5% ~3.0 30.7 4.1 8.0 364C 56486 160UC,
5494, 19024, 52545 1UL5e0 6€le2 0041277 ~6eS a%e€ “21e6 -6.6 30.0 4ol 8.0 2¢.C 5761e 1GCCC.
5783, 18974, 486.0 101540 64145 « 040048 -9.3 15.3 -23,6 =13.5 30.2 3.6 7.0 19,0 609¢&., 2C00C.
5072, 17920, 467.2 975.8 62245 «03E8¢€1 -11.7 10.9 =2546 =1l4.1 30.5 3.1 6.0 1¢.0 €401. 2l00¢C.
53A1. 2)970. 448.9 937.5 604.0 «G37706 -14.2 [ -27.7 -1740 3160 leb 540 12.C £706e 22000
54651, 2182ue 43le2 Yuleb St5.9 «03€577 -16.8 1.8 -29.8 -21.6 3i.7 2.1 4.0 4.0 701¢. 23000,
5941, 22774, &l4 .0 864.7 568.2 «035472 -19.3 =27 -31.9 -25.3 32,1 1.5 3.0 4.0 7215. 2400C.
7233, 23731, 397.3 829.8 550.8 eU343485 =218 -T.2 -34.0 -29.2 3244 1.5 3.0 14.0 7620. 2%00C.
75%, 264691, 381.1 795.9% 533.7 .033318 -24.3 =11.7 =36e2 -33.1 32.¢ 1.5 3.0 17.C 1925. 260CC.
7217, 25648, 355.5 T63.4 517.0 «03227% ~2ts € =1642 =3be4 =374C 3247 1e5 3.0 16.0 8230, 27CCC.
3111s  245612. 350.3 731.6 500.38 «031264 -2G.3 -20.7 -40.6 -4l.l 32.8 1.5 3.0 347.C 8534, 28G0C.
1434, 21577, 335.6 700.9 hE4.9 «030271 -31.9 =25.4 -42.8 =451 33.1 241 4.0 318.0 8836, 2606Q.
379 23543, 321.4 67143 4694 +029304 ~34.5 =30.1 —4%.1 -49.2 3344 4ol 840 305.0 9144, 3CCCC.
1994, 23508, 337.7 64246 45443 +u283€1 -37.1 -34.8 ~47.4 ~53.4 33.5 7.2 14.0 2974C G449, 321C0C,
2279, 13478, 294 e 61449 “3pe? 027387 «39e3 -3847 -50.1 -58.1 31.2 1C.3 20.0 296.0 9754. 3200C.
1597, 31454, 281.5 287.9 42245 226376 -40.9 ~4l.6 -53.3 -63.9 .3 l4.4 28.0 29€¢.0 10058. 330Q0CC.
YA, 312419, 2h9.2 26242 406.8 «02%539¢ =425 -864,5 -5649 =Tve5 19.4 18.0 35.0 296.0 10363. 24000.
1776, 33337, 257.3 537.4 391.7 « 024453 —44,1 —47.4 -61a3 -7543 13.4 22.1 43.0 29¢.C 1néee8, 3%50CC.
17477, 34349, 245.9 513.6 377.1 «023542 =45.9 ~50.6 -6543 ~85e5 946 2642 5140 2940 10673, 260600,
13763, 35312, 23449 45066 36342 «022674 -47.8 =54 .0 -66e8 -88.3 Ge? 2643 57.0 295.C 11278, 270CC,
1057, 15276, 224.3 468.5 34v.8 «021837 -49.7 ~57.5 -68.4 -91i.1 9.7 31.9 €2.v 295.0 11582, 28C0C.
11355, 17254 214y 446.9 33640 «u21026 =51.0 ~6ue? =704V -93.5 9.7 31.9 62.0 29€.0 11887. 39000.
11652, 33229, 20442 42045 32401 « 020233 =5345 -t4.3 ~71.5 ~36.8 9.7 31.9 €2.0 296.C 12192, 40C0C.
11954, 33222), 194,7 4U6e6 31147 2019459 3564 -67e7 =730 -99,5 9.8 2G.8 £8.0 2G8.,C 12497. 41CCC.
12254 47295, 185.7 387.8 29946 +01€703 =-57.2 -71.C -74.5 -102.C Ge9 2743 53.0 299.,0 12R0Z. 42CCC.
12542, 41215, 176.9 36945 287.9 «ul7973 =3849 -74.0 =759 =~104.7 Ge8 2447 4840 301.0 13106, 43Q0C.
12971, 42227, 16%.5 35149 27645 sul726€1 -60.7 -77.3 =-77.4 -107.3 Ge9 22ei 43.0 3C3.C 13411, “«4CCC.
13179, 43239, 160.5 335.2 265.6 «Cléssl -62.5 -80.5 =769 =210.C Ge9 21e6 4240 362,0 13716. 4500Ca
13475, 44276, 15247 31349 25540 «012919 =-b4et -83.9 -80s4 ~112.7 10.C 2046 4040 302.0 14C21. 4¢t0CC.
13213, 451309, 14543 3v3.5 244.7 «015276 -66.2 -87.2 ~8le9 -115.4 10.1 20.1 39.0 304.C 14226. 470C0.
14123, 45352, 138.2 25846 23447 « 014652 -67.9 -9¢.2 -83.3 ~-l18.0 10.1 1645 3849 305.0 14€30. 480CC.
14653, 47417, 131.3 27442 22940 «014046 -69.7 =-93,.5 =8448 =12047 10.1 17.5 34.0 305.C 164925, 49C€CC.
14778, 434746, 124.8 260,7 214.8 «ul34l0 -70.7 -95,.3 -3546 =12Za1 1Ce2 1te5 32.0 3CesC 15240, cCCCC,
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TABLE 4.-Continued

H, b, RHO. 1. 0. RH. THETA. z,
m ft mb I 16/£t7 gm/m3 /13 °c °F °c °f percent | m/sec knots deg m fr
MONTH 10 UAY 13 YEAR 78 HuUR OF RELEASE 5002

591. 2265, 933,00 1948.6 1126.0 « 070294 15.0 59,0 —4.v 23.1 24.9 21 L 285.0C 724, 2375,

875, 2875, 912.3 1905.4 1992.5 «+ 068203 17.2 63.0 =3.4 258 2441 3.6 7.0 338.C Glé, 30c0.
1159, 3834, 68745 183940 104146 « 065025 20.7 6943 -1l.1 29.9 23.0 o2 12.0 49,¢C 1219. 4C0C.
1454, 47178, 850.1 1775.5 993,¢ « 062028 2441 5.4 l.1 33.9 21.9 8.2 16.0 59.0 1524, 5000.
1741, 5714. 82048 1714.3 96847 Ub60474 2143 T3 =5 3l.¢ 23.2 G.8 19.0 £5.0 1829. 6000C.
927, 4650, 79243 16%£4.8 94404 2058657 1844 5.1 -2.2 28.0 2445 10.3 20.0 €7.0 2134, 700¢C.
2314, 7593, T64.4 1596.5 92045 « (57465 15.5 59.9 -4.0 24.8 25.8 1C¢.3 20.0 69.0 2438, BCOC.
2602, 2537, 7373 1539.9 89741 «(5¢0C4 12.6 54.7 =5.8 2145 27.1 9.3 18.0 73.0 2743, 9600,
2901, 9483, 719.9 1484.7 87441 +0545¢8 S.7 49.5 =7.8 18.1 28.4 8.7 17.0 80.C 3048. 1C0CC.
3182, 12432, 685.,2 1431,.1 B848.2 «052951 7.8 46.0 =95 14.5 2862 77 1540 86,0 3353, 11CG0,
3459, 11380, 6603 137941 82047 0051235 6.8 4442 =1l.1 12.1 264¢ €e7 13.0 94,0 3656. 12000,
3757. 12325, 636.2 1328.7 793.9 «06G65¢€c¢ 5.7 42.3 -12.7 9.2 25.2 5.7 11.0 97.C 39¢2. 130CC.
4044, 13267, 612.9 1280.1 76847 V47968 4e3 39.7 -1l4.0 548 23.9 5.1 10.0 1C5.0 4267. 14000.
4331, 14208, 590.3 1232.9 749.0 « 046759 1e2 34,2 ~18.0 —ek 22.3 246 5.0 188.0 4%72. 1500C.
4629, 1%5157. 568.2 1186.7 728.1 « (6450 =1.3 29,7 2044 -4.8 21,7 145 3.0 256.0 4877. 16000,
©9%% 151V6, 54648 1142.0 706.8 e 044124 =3.7 2543 ~2243 ~Bel 2241 3.1 6.0 28€.0 5182. 17000,
5127, 17052. 526.1 1098.8 686.0 «042826 -6.0 21,2 —26,2 -11.5 22.3 3.6 7.0 321.0 5486. 18000,
5483, 13005, 50549 1u56.6 66547 ¢ 041558 -8.4 16.9 ~26.0 ~-14.9 22.6 3.1 6.0 357.C 5791. 19¢C0C.
5777« 19954, 486e4 1015.9 64644 «040353 =11.0 12.2 -28.1 =-18.¢€ 23.C 3.1 6.0 345,C 6096, 20000,
4043, 19909, 467.4 976.2 627.7 «036¢186 =13.,7 73 ~30,3 -2245 23,3 3.1 6.0 320.0 6401. 21C0C.
53453, 27865, 449.0 937.8 609%.4 «038C4% =1645 243 =32.5 ~2be% 23.8 3.6 7.0 309.¢ 6706. 22000.
5652, 21826, 431.1 900.4 591.6 «03¢932 ~-4%.2 ~2.6 -34.7 -30.5 2401 Sel lv.0 297.0 7010. 23000,
6947. 22791. 413.7 Bb4.u 374.1 « 035840 =22.1 =7.8 =37.9 -34,6 24.7 €7 13.0 268.¢C 7315. 24000.
7262, 23760, 390.8 828.7 55648 «0347¢0 =24.8 =12.6 =-39,1 ~-38.3 ek 8.2 1640 299.C 7620« 23500GC,
7517, 24727, 380,5 79447 53648 «G33636 =27.1 ~16.8 -40.3 -40.5 27.7 10,3 20.0 302.C 7925. 26C0C.
7933, 25698, 364.7 761.7 521.3 +032544 -29.,3 -20.7 -41.6 -42.8 29.6 12.3 24,0 3c3.cC 8230. 21700C.
3123, 25670. 34944 729.7 504.5 «031495 ~-31.8 =252 ~41.9 =43 .44 3644 14.9 29.0 3G3.¢ 8534, 28000,
R42h. 2Tb44. 336446 698 .8 468.9 +030521 -34.6 -3G.3 -39.4 —~38.9 61.8 17.5 34.0 303.0 8839, 29c0¢.
R721. 283612. 320.4 669,.2 470.4 «02936¢€ <35.8 =3244 =-43,5 =4643 4561 1545 3840 303,0 9144, 3C0CC.
2018, 23587, 3)646 640.3 453,8 «02€330 -37.7 ~35.9 ~b4 el -48,.,0 4945 21,1 41.0 304.0 9449, 13100C.
9315, 37560, 293.3 61246 437.7 «027325 =39.,6 -39.3 -46.8 -52,2 L1791 22.1 43.0 304.0 9754. 32000.
9611, 31331, 28045 58548 42242 « 026357 —4le6 —-42.9 ~9v.8 ~594¢4 36e5 2246 44,0 303.0 10058. 230CC.
9904, 12499, 268,2 560.1 407.1 « 025414 ~43.86 -46.5 ~5C.4 -67.8 26.1 2246 44.0 303.C 1C363. 3400C.
1720%. 33470, 25643 53543 39245 0024503 45,46 =501 <6l -7845 1545 22,1 43,0 303.C 10668, 25000,
17498, 34444, 244.8 511.3 378.3 «023616 —47.6 -53.7 -66.7 -88.0 Se6 2le 6 42,0 302,0 10973, 26CCC.
107913, 35410. 233.8 488.3 36445 «022755 ~-49,6 -57.3 ~6B843 -91.¢ $.7 2l.1 41.0 302.¢ 11278. 137000.
11n91, 35387, 223.1 466.v 351.0 «021912 =5146 ~6U.9 —=70.0 -93.% 9.7 21lel 41.0 301.C 11Z82, 28CCC.
1388, 37361, 212.9 444,7 338.0 «021i¢l ~53.7 -64.7 ~71.06 =966 S8 20e6 4040 301,0 11887, 39000,
11677 33352, 20340 42440 3¢544 «C20314 -55.7 -68.3 -73.3 -9G.6 G.8 20.1 39.0 30€.C 12192. 4000C.
11994. 29349, 19345 4u4el 312.9 s LLG534 —-57.6 -71.7 =74¢9 -102.7 9.8 20.1 39.0 3C0.0 12497, 410CC.
122939, 40351, 184,4 385.1 300.7 « 018772 =59.4 -74.% =-76.3 ~=105.4 9.8 19.5 38.0 302.0 12802, 42000,
124609, 411368, 1756 366.7 288.9 «018L35 =61.3 =76.3 =77.6 =10Q8B.1 10.C 1845 36.0 303.0 131C6., &30C0.
12799, 42288, 167.2 349,42 2774 «017318 -63,1 -81.6 “~79¢4 -110.8 SeS 17.° 34.0 305.C 13411. 440CC,
13235, 43421, 159.1 332.3 26644 «01€631 -65.0 -85.0 -80.9 ~-113.6 10.0 16.5 37.0 306.0 13716. 4500¢C.
131554, 44467, 1513 316.0 255.7 sul59€3 =-66¢9 -88.4 =82e4 ~1l6e4 10.1 Se4 30.0 308,00 14021. &¢€cocC,
13372, 45511, 143.9 303.5 245.0 «015295 -68.5 -91.3 -83.8 =-1i8.8 10.2 lé.4 28.0 311.0 14326, 4700C.
14197, 46579 136.7 28545 234.06 «01464¢ -70.0 =94.,0 -85.1 <~121.1 1G.1 13.9 2740 314.0 14630, 480CG,
14521, 47640, i29,9 271.3 22446 «014021 =71.6 -56.9 -8643 -123.4 1¢.3 12.9 25.0 316.0 14935, 49CCC.
l4%ah, 49708, 123.4 227.7 214.9 . 013416 -73.90 -99.4 -87.5 =-125.5 10.3 11.8 23,0 319.6 15240. focec.
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TABLE 4.-Continued

H, b, RHO, T, D, RH, THETA, Z,
m ft mb lb/fxz gm/rn3 )b/ft3 °c °F °C °F percent m/sec knots deg m ft
MCNTH 10 DAY 24 YEAR 78 HJUUR OF RELEASE 9007

nT. 2353, 93940 194243 11412 0071243 1043 5045 -442 24 .5 35,6 241 4.0 225.0 724, 2375.

915, 2971, 909.1 1898.7 1096.6 « 068459 15.1 59.2 -l.6 29.1 31.6 3.6 7.0 302.0 914, 3GCC.
1290, 3936, 877.2 183241 1048.6 PUb54€EL 17.6 63.7 -3 31.4 29.6 éa2 12.0 4.0 1219. 400cC.
1692, 4895, B4be4 1767.7 1019.0 «063614 15.5 59.9 -le0 30.3 32.3 8.7 17.0 54.0 1524, s0ocC.
1725, 58564 8lhed 1735.1 992.2 061941 12.8 5540 ~le2 2940 37.9 Se3 1840 6000 1€29. 60C0.
2079 5820, 78742 16441 966.1 060312 10.0 3040 =-1.8 28.7 43.0 9.8 19.0 €é1.C 2134, r0¢¢C.
2374, 7793, 75847 158446 940.5 «058713 7.2 45,.C =27 27.1 49,3 G.3 1840 59.0 2438, 8C0C.
2670, 8760, 731.0 152647 915.2 «057134 4a4 39.9 =249 2649 59.2 9.8 19.0 £6.0 2743, 90¢C.
29645, 9732, 70441 1470.5 890.4 «055586 1.7 35.1 -3.4 2549 69.0 G.8 19.0 52.0 3C48., 1CCCC.
3264, 117707, €77.9 1415.8 865.0 «054000 -7 307 ~3.9 2449 7847 Seb 1940 49,0 3353, 1l1ccc.
1561, 11633, 652.5 136248 838,.5 «05234¢ =245 27.5 =643 2047 75.3 10.3 20,0 47.C 3658, 12CCC.
385%, 12657, 627.9 1311.4 810.7 «05C61G -3.6 2545 -iv.9 12.5 57.1 11.3 2240 47.0 39€2. 13C0C.
4154, 13630, 604el 126147 783.8 « 048931 ~4.8 234 -1%.1 447 44.2 12.3 2440 47.C 4267. 14C0CC.
4653, 166939, 581.1 1213.7 757.7 +047302 ~6.9 21.2 ~20e4 ~4eb 31l.1 13,9 2740 464C 4572 15C00.
©744s 15566, 55849 116743 733.6 « 045767 -7.8 18,0 =22.4 -8e4 2G.8 13.9 27.0 43,0 4877. 1e60CC.
5019, 16532, 537.4 1122.4 710.4 044349 ~947 14,5 =23.7 -10.6 31.0 13.4 2640 39,0 5182, 170C0.
5334, 175J1. 5165 107847 687.8 «042938 -11.6 146l -24.9 -12.9 32.2 12.9 25.0 34,0 5486, 1800C.
5629, 13468, 49643 103645 66640 eV41577 =13.6 7.5 -26.4% ~-15.9% 33,2 12.9 25.0 32.0 5791, 15€00.
5923, 172433, 47648 995.8 645.9 0040322 ~-1l640 3e2 -28e5 =19.3 3344 13.4 2640 34,0 606, 2000C,
5717, 20404, 457.8 95644 62642 «039092 -18.% ~lel -30.6 -23.1 33,5 14.4 2840 37.0 6401, 2100C.
551%., 21376, 439,.4 917.7 607,0 +«037894  -20.9 -5¢6 =32.8 =27.0 33.8 l€.5 32.0 40.0 6706, 22000.
6812, 22349, 42146 88U.5 58843 «U3ET26  =23.4 -10.1 ~34.9 -30.9 34.0 18.0 35.0 37.¢ 7€10. 2300C.
7173, 213320. 40444 844,06 570.0 .£35584 -25.9 -14.6 =37.1 -34.8 34.2 19.5 3840 34,0 7315, 24C0C,
7495, 24296, 38747 B8U9e7 55145 034429 -28,2 -1Be6 -39.9 =39.§ 31.7 21e6 42.0 32.0 7620. 2500C.
T7%. 1?5276 37145 77549 533.4 «033299 ~30.4 -22.7 -43.0 ~4544 28.2 26.7 4840 30.0 7925, 260GC.
2002, 26253, 355.9 743.3 51547 0032194 -32.7 =269 -4642 =512 24.8 28.8 5640 2846 8230. 2700C.
337y, 27232, 340.8 7118 49540 « 030602 -33,2 -27.8 -4843 -55.0 2046 32.9 6440 27.0C 8534, 28C0C.
3595. 23199, 326.4 681.7 477.1 «0259784 -34,7 -30.5 -50.3 =5846 1940 37,0 72,0 2840 €839, 2500C,
3892, 22173, 31244 63245 46142 «028792 -37.1 =34.6 ~52.3 -62.1 19.3 39.6 77.0 28.0 9144, 3000C.
7183, M146, 29849 624.3 €45.7 « 027824 -39,4 -38.9 -54,3 -65.8 19.2 41.7 8lev 29.0 9449, 31000.
3437, 3l125. 285.8 99649 430.1 «U2685v  =4i.5 -42.7 -57.2 -71.0 16.8 4247 83.0 2840 9754. 22€0C.
9782, 32093, 273.3 570.8 41240 +025508 —-43.6 —-46.5 -60.3 ~T76e45 l4.4 42.7 63.0 28.0 10CS58. 33000,
17071, 33074, 26lel 545,43 400,3 0024990  =45,68 =50.4 6345  =B8243 12.0 43,2 84,0 27.C 10363. 24000,
17379, 34050, 249.4 52049 386.0 «024097 -47.9 -54.2 -6649 ~88.5 9¢6 4247 83.0 27.0 106€68. 3500C.
115674, 135019, 23842 49745 371.4 2023186 =49,7 =57.5 -6844 -91.1 9.7 4242 82.0 28.¢ 10673. 36000.
1)973. 35999, 227.3 47447 35644 2022249 -5ue9 -959.¢ -69.3 -92.8 97 4Gl 78.0 27.C 11278. 27C0C.
11270, 36974, 2169 5340 34003 «021244  -51.0 -59.8 -69.4 -93.0 9.7 3g.1 74.0 2640 11582, 3R00C,.
11563, 37936, 20741 43245 32540 0020269 =546l =600 -69,5 -93,1 9.7 3€.0 70.0 27,0 118€87. 29¢C0.
11861. 38913, 197.6 412.7 3105 +019384 -51.3 -60.3 -69.7 -93.5 9.7 33.4 65,0 28,0 12192, «4CcCCC.
12156« 37883, 188.6 393,9 297.3 «0U185€0 =521 ~tle8 -70.3 =-%4.¢ 9.8 29.8 5840 29.C 12497. 410CC.
12456, 41865, 179.9 375.7 28446 017767 ~-52.8 -63.0U -70.9 -95.¢6 9.7 Se7 5040 30.C 128C2., 42cC0C.
12755, 41848, 171.6 358.4 272.4 ul70u5 -53.5 -64.3 =715 -9647 Ge? 216 4240 24,0 131C6e 43000.
131054, 42928, 16347 341.9 2€0e7 016275 -54,3 ~65.7 -72.1 -97.8 9.8 18.5 3640 40.C 13411, 44cCC,
11354, 43818, 156.1 32040 24945 «015576 -52.0 -67.0 -72.7 =-98.9 S.7 15.4 30.0 46.0 13716. 45000,
13659, 44814, 14848 3i0.¢ 23848 +ul4Gyu8 -55.9 -68.6 =73.4 =100.2 9.8 11.8 23.0 €1.0 14021, 4¢€000.
131949, 45802, 141.9 29644 2¢9.0 «014296 -57.1 -7C.8 -74.5 =-102.0 9.8 .2 16.0 57.C 14326, 47CCC.
14267, 4689R, 135.2 28244 24945 «013703  «56¢4 =734i =75,5 =-103.9 Seb be? 13.0 50,0 14€3C. &80CC,
14575, 47817, 128.8 69,0 210.4 «013135 ~-59.7 -75.5 -76.5 -105.8 9.9 Sel 10.0 43,0 14935. 4600C.
14382, 43827. 122.7 25643 20146 0012585 -61e0 =77.8 =77.6 =107.7 9.9 4.1 8.0 27.v 1524C. £500CC.
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TABLE 4.-Continued

5 D, RHO , T, , RH, v, THETA, z,
m ft mb 1b/ft? gm/m3 16/ft3 °C °f °C I °F percent | m/sec knots deg m I ft
MUNTH 10 DAY 25 YEAR 756 HGUR OF RELEASE 9002

732, 2400, 92844 1939,0 1117,2 10665745 15.1 59.2 7.7 45.9 6l.4 41 8.0 225.0 724, 2375,

314, 3udb. 907.9 189642 1085.0 «(67734 17.6 63.7 1.3 4.4 33.4 £.7 11.0 243.0 914, 3000,
1210, 31969, 876.1 1829.8 19047.¢0 « 065382 17.9 64,2 =73 18.9 17.3 7.2 14.C 273.0 1219. 4C0C.
1592, 4929, 845.3 1765.4 1015.4 «L63389 1645 61.7 -10.0 14.0 1542 Se7 11.0 305,0 1524, 5000,
1794, 58864 Bi545 4170342 ¥b63e2 0061504 14.9 58.8 =12.5 9.5 13.E 5.1 10.0 328.0 1829, &£C00.
204, HB844e 78845 1642.6 9£5.8 « 059669 13.3 55.9 -1%.1 4.9 12,5 Sa7 11.0 329.C 2134, 70CC.
21377, 7800. 758.4 1584.0 924,0 «057¢83 12.6 54.7 =-17.3 -8 19048 46 Fev 331.0 2438, 8C00.
2666, 3746. 731.4 1527.6 891.6 «02566i1 1244 5643 =17.5 o5 10.8 3.6 7.0 341.0 2743, 9ccc.
29ss, 9695, 7051 1472.¢6 86842 +£34200 9.6 49,43 =17e4 7 13,1 361 640 343,40 3C48. 10000,
324%¢ 117643, 67946 1419,4 844,11 «052695 7.2 45.0 -18.5 -1.3 14.0 3.6 7.0 332.0 3352, 110CC.
1534, 11593, 654.8 1367.6 820,2 «0512u3 4.8 406 -19,8 =3.7 14.8 €a2 12.0 327.0 3658, 12000,
3925, 12549, 630.6 1317.0 T96.8 V49743 cet 3603 —21e3 =63 15.5 8.7 17.0 336.0 3962. 13000,
4115, 13501, 60742 120842 773.9 «04£313 ol 3z2.2 ~22.7 =88 1¢.2 1C.8 21.0 341.0 4267. 14000,
4626, 14454, 534.5 i22v.8 751.0 « 046883 -2.1 28.2 =2246 -8e7 1941 lieb 23490 34140 4572« 15000,
4597, 15411, 562%2.4 117446 72846 «U45485 ~443 2443 ~2249 -9.1 2240 11.8 23.0 341.C 4877. 1&00C.
4989, 15368, 54140 i129.9 T06.8 « 044124 -6s5 2043 =23.4 =10.0 249 11.8 23.0 344,06 5182. 17000,
52917, 17322, 52043 108647 685.5 «L4279¢4 -8.8 1642 =24.1 ~1l.3 27.9 12.3 2440 344.0 5486+ 18000,
3573, 18284, 500.1 1044.5 664.8 « 041562 =11.1 12.0 -24.9 =12.8 31.0 l4e4 2840 342,0 5791. 1900C,
5965, 19242, 4890.6 1003.3 645,1 240272 =13406 Teb =2be1 ~154C 34.1 15,9 31.0 3138.0 6096. 20C0C,
5158, 21292, 461.7 96443 6259 «C35074 =1642 248 =274 -17.3 37.4 18.0 35.0 338.0 6401 210CC,
5452, 21167, 443,3 925.9 6V7,0 «037894 -18.8 ~l.8 -25.4 -13.7 56e2 19.0 37.0 340.C 6706. 22000,
sT44, 221133, 425.5 868,7 588.6 « 036745 =-21.4 ~6a5 =25.2 =134 Tlek 19.0 37.0 339.0 7010. 23(CC.
7042, 23103, 408,2 85245 570.5 e G615 =23.9 -11.0 -27.6 =17.¢ 71.6 1G5.0 37.0 337.0 7315« 24C0Q,
7337, 24071, 39145 8177 55244 ¢ 0344865 =2643 =153 -29.9 -21.8 71.6 16.% 38.0 335.0 7620. 250C0.
7633, 25043, 375.3 783.8 53445 «0333068 -28.5% -19.3 =32.2 -25.9 70.5 19,5 38,0 333.0 7925. 26CCC.
7930, 24018, 359.6 751.0 517.0 «032275 ~30.8 =23.4 =34,5 ~3v.el 700 1945 38.0 329.0 8230, 27C00C.
32%4, 25989, 344.5 719,5 500.0 2031244 =33.1 =27.46 =36.4 -34.3 69.3 16.5 38.0 325.¢ 8534, 280CC.
1524, 27968, 329.8 688.8 48345 630184 =35.4 ~31.7 -39,2 =38,5 68e4 2046 4040 324,0 6839, 29000,
TR21s 23940, 315.7 659.4 467.3 «0291713 -37.7 -35.9 ~41.5 -42.7 67.5 2241 43.0 322.0 9144, 3004GC.
9119, 2?9919, V2.0 630.7 451.9 «v28211 =-40.2 -40.4 -53.7 =64.7 2244 2246 4440 321.0 9449, 21000,
3412, 37897, 288.8 603.2 43643 217237 =42.5 =445 ~62.5 -80.¢6 9.8 23.1 45.0 320.0 9754, 32000,
7717, 31881, 27640 57644 420.9 «026270 ~44.6 -48.3 -64.3 -83.7 9. ¢ 24.2 47.0 3206.0 1€0%58, 33000,
17016, 328542, 263.7 550.7 40640 +02%346 =464 8 =52,42 =660 =660t Ge7 25.7 5040 32C6.C 10363, 34C0C.
13314, 33847, 251.8 52549 39445 0024441 -48.9 =5640 =678 =9u.0 9.6 2542 49,0 320.0 10é¢8, 25CCC.
13615« 34826, 24044 50241 377.7 « 023579 =51.3 =60.3 =-869.7 =93,5 9.7 2442 47.0 319.¢ 10973, 2604C.
13917, 12%817. 229.3 478.9 363.8 « 022711 ~53.4 -64.1 ~71.4 ~96.6 Se7 2347 46.0 32€.0 11278, 27C0C,.
11217. 24892, 218.7 456.8 347.4 «021687 -23.7 =64.7 =71.6 “97.¢ Se8 2442 4740 322.0 11%82, 28000,
11517, 17786, 20846 435,7 33148 « 020714 =-53.9 -6540 =7149 -97,3 Se7 23.1 45.0 326.0 11887, 3900C.
11315, 33766, 199.0 41546 316.9 +019783 =54.2 -65.6 -72.1 -97.8 9.7 2046 40.0 331.0 12192, 4C00C.
12114, 33751, 189.8 39644 3u3,1 «018922 -54.96 ~66.8 -72.7 -98.8 9.7 18,0 35.0 337.0 12497. 4100C.
12417, 40738, 181.0 378.0 289.9 +016C98 ~55.6 -68.1 =732 -99,8 9.8 17.0 33.0 342.,0 128C2. 420cCC.
12722, 4v739, 172.5 360.3 27743 017314 =5643 =69,3 =73,8 «10046 Seb 159 31.0 347.0 13106, 4300C,
11023, 42727, 164.5 343.0 26542 «01¢€556 =57.0 -70.6 -74.3 -101.8 9.8 14,9 29.0 352.0 13411. 44000.
13331, 431738, 156.7 327.3 25345 «0.5825 -57.7 -71.9 ~764.9 -102.8 9.9 13.4 264V 55, 13716. 4500C.
13634, 44730, 149.4 312.0 24244 «01£133 ~58.,4 -73.1 =75.5 -103.8 9.9 11.8 23.0 35,0 14021, 46000,
13943, 45743, 142.3 29742 23240 0044463 =594 4 =T449 =7643 =105.,3 GeS 10.3 20,0 35440 14326, 47CCC.
1424R, 45747, 135.6 28342 222.1 «013865 =50, 4 ~-76.7 =77.1 -106.8 10.0¢ 9.3 18.0 350.0 14630, 48CCC,
14559, 67769, 129.,1 26946 212.5 « 013266 -61l.4 =-78.5 =7749 =1luB.?2 10.0 8.2 16.u 34€,0 14935, 49000,
16272, 48793, 122.9 25647 2v3.3 e 12692 —62.4 -80.3 ~78.7 ~=109.7 lu.0 7.7 15.0 341.0 15240. £000C.
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TABLE 4.—Continued

H, p. RHO, T, D, RH, v, THETA, Z,
m ft mb 1b/7t? gm/m3 o/t °C °F °C °F percent | m/sec knots deg m ft
MCNTH  1u DAY 25 YEAR HUUk OF RELEASE 19002

9. 2127, 930.9 1944.2 1099.9 «06E€65 21.5 70.7 -13.7 e84 8.3 1e5 3.0 125.0 724, 2375,

992, 2926, 910.6 190l.s 1078,8 JL67347 20.7 €943 -12.2 10.0 9.8 1.0 240 93,0 914, 3000,
1194, 3883, B878e9 183546 045,06 65275 19¢% 66,9 -10.4 13.2 12.3 1.0 2.0 50,0 1219, 4C00.
1476, 4841, 84841 1771.3 1013.6 063277 18.0 6hot -9.3 15.3 l14.7 1.5 3.0 46.0 1524. 500C,
1 7468, 5795. 818.3 1709.1 98548 « 061541 1547 6Ge3  ~=10.2 13.¢ 15.8 4el 8.0 £7.0 1829, €0u0.
2157, 6759. 78943 164B+5 958,86 + 059843 13.4 5641 =113 117 16.8 642 12.0 49,0 2134, 7¢cCC.
2349, 7707, 761.1 1589.6 932,0 +056183 11.0 51.6  ~1244 947 18,0 12 1440 434C 2438, 8C00,
A4, 3664, 733,7 1532e% Q06,0 «056560 8.7 47,7  -13.6 7.5 19.1 6.2 12.0 32.0C 2743, 9000.
29134, 9625, 707.0 1476.6 880.6 +054974 6e3 4343 =14.9 562 20.2 5¢7 11.0 2440 3048. 1060C.
3227. 10587, 681l.1 1422.,5 B850.7 0531067 5¢5 419 =15.b 3.9 2u.l 57 11.0 35.0 3353. 1100C.
31517, 11539, 65642 1370.5 820.1 «051167 5.4 41.7 =16.2 245 19.4 (1% 13.0 34,0 3658, 12C0C,
AR0S, 12485, €632.,2 1320e4 79046 « 046356 Se2 4reb  =16e7 1.6 18.7 842 160 2440 3662, 130CC.
4093, 13427, 609.0 1271.% 762,11 «047576 5.0 41e0  =17.3 9 18,1 9.8 19.u 15.6 4267. 14000,
4377, 14351, 53647 122543 734.7 «C4EBEE 4.8 40eb6  -17.9 el 17.5 lve8 21.0 2240 4572. 15000.
4550, 15289, 56542 118044 708,2 + 064211 4.7 4045 ~1845 -1le2 1€.8 1C.3 20.0 34.C 4877. 1€0CC.
4941. 15209, 544.5 1137.2 682.56 «042613 4.5 40.1  -19.1 -2.3 16e1 9.3 1840 434C 5182. 17CC0,
5220« 171264 524¢5 109544 65840 «041078 443 39,7  -19.7 -3.4 1545 98 19.0 43.¢C 486, 1800C.
5493, 19038. 505.2 1055.4 63443 «636598 4.1 39.4  ~20.3 ~4et 14.9 12.9 2540 351.C 5791« 19C0C,
5776, 17949, 48645 1016,1 619.1 038649 .4 32,7 -20.5 -449 19.1 17.5 34.0 337.0 6096. 200CC,
5054s 19869, 468342 977.9  60LT.3 «037913 ~4eb 23e7 =216 -7.¢ 25.0 16.0 37.0 331.C €401. 210¢C0,
4339. 29796, 450.3 940.5 595.7 037168 =99 1402 =23,1 =i0e7 3let 1243 26,0 35C.0 £7C6, 22CCC.
5675, 21738, 432,.7 903.7 58444 036463  =15%,2 406 =26ek -—15.6 37.7 12.3 24.0 15.C 701C0. Z3C0C.
5914, 22689, 415.5 B6T7.6 573.3 035790  -20.7 =5e3  =29.7 =215 44,4 12.3 24.0 23.0 7315. 24C0C.
7212, 23661 393.5 B832.3 56l.8 sU3E0T2  =26.0 =14.8 =33.3 =28,0 5043 12.9 25.0 5.C 7620. 25GCC.
7508, 26631, 382.1 798.0  543.5 033930 =28.2 =18.6 =35.8 ~32.4 4842 13.4 2640 353.0 7925, 2€6(CCe
9%, 75604, 36642 T6bec 52547 0032816  =30e% =2247 =3843 ~=36e9% 4641 1444 28,0 352,C 8230, 27CCC.
3101. 2558u. 359%.8 732.7 508,3 .031732 =32e7 =269 -40.8 -4l,5 4443 15.4 30.0 348.C 8534, 28C0C,
31393, 27557. 335.9 701.5  491.4 0030677  ~=3449 =30e86 —43.4 —406.1l 4ie9 17.5 34.u 341.¢C 8835, 29CuC.
4698, 28536, 321.5 67145 474.9 029647 =37.2 =350 =46e0 =50.7 39.8 18.5 36.0 327.C 9144, 2€CCC.
3994, 29515, IN7.6 642.4 45849 «028648  ~39¢5 =39.1 =4Be¢b  =5544 3747 170 3340 2349,0 G44%, 21C0C,
3207, 32500, 29441 61442 443,0 «02765¢  ~41,7 ~43.1  =51.6 -60,G 3346 15.4 30.0 3¢0.0 G754, 22CCC.
IS4, I4T7. 281.2 587.3  427.4 .026682 =43,8 -46,8 ~5543 -67.6 27.0 1444 2840 9.6 10¢58. 23000,
2393, 32459, 268.7 561e2 41242 «025733 =4%.9 =5usb  =59.5 =75.1 20.4 13.4 2640 18.0 1C363. 2400C.
17194, 13445, 25646 53549 397.4 «024809  -4b.1 =54.6 =b4e5 =B84,1 13.7 l4.4 28.0 30,0 1C¢€e. 350C0.
17493, 34426, 245.0 511.7 38244 0023872 =498 =5746 =6te5 =91,43 97 1449 29.0 42,C 10673, 3€0CC,.
13799, 35401, 233.9 48845 367.1 022917 -%1al -60.C =~€9.5 -93,1 9.7 1449 29.0 46,0 11276. 37CCC,
11023, 35378, 223.2 46642 35243 «021993 =52.3  =62.1 =705 =9449 9e7 1449 29.0 50.0 11582, 280C0.
11399, 17361, 212.9 444,77 338.0 «024101 -53.6 —64e5 ~7le6  =9%6,8 9.8 St 30.0 45.C 11887, 39CcC.
116984, 33341, 2n3.1 424.2 32442 «020239 =54.8  =6b.¢ -72.6 ~98.6 Se7 165 3240 454C 12192, 4UCCC,
11921, 33338, 193,6 40443  30bB¢Y 016284 =54,7 =6645 =T2.4 -G8a4 9.8 1544 30.0 41,0 12497. 4100C.
12299, 4317, 184.7 385.8 293.5 «C18323  =53,8 =64,.8 =71.7 =97.1 9.7 14,4 28,0 Jeé.L 128C2. 42CCC.
17527, 41297, 17642 36840 27848 «L17405 =32.9 ~63.2 =71.0 =9546 967 13.4 2640 32.C 13106, 43CCO.
12886, 42277, 16801 351.1 265.0 «016543  =52.1 -6le8 =70e3 =944t 9¢7 12.9 25.0 28.C 13411. 44C00.
13133, 41252, 150.4 33544 25442 «ULEEEG =53,2 =63.6 =71e3  =Yb,3 97 11,8 234G 274C 1371€. 45C00.
13497, 442483, 15249 31343 24541 «015301 -55.7 —68.3  =73,3 -99,6 9.8 1C.8 210 26.0 14C21. 4€COC,
13789, 4523 6. 145.38 304.5 235.8 «014721 =5746  =Tie? ~T4e8 =102.7 9.8 1C.3 2040 5.0 143226, 47CCC,
14004, 45246, 138.9 290.1 22643 «L14127 -59,2 =74e& ~76e41 =105.0 9.9 10.8 2140 24.0 14630, 48C0C.
14405, 47259, 132.3 27643  217.2 «013559  =60e8 =774 =77.& =107.4 1C.0 11.3 22.0 22.C 1493%. 4SC0C,
NT4, 49274, 126.0 263.2 208 o % 2L13C10 =624% =80e3 <=7847 =109.47 1060 ile8 23.0 23.C 15240, £CCOC,
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TABLE 4.-Continued

H, p, RHO, T, D, RH, v, THETA, z,
ft mb 1bret? gm/m3 TS °C °F °C °F percent m/sec knots deg m ft
MONTH 10 DAY 31 YeaR 76 HOUR QOF kclEASE 100072

597, 2263, 93341 194848 1162.3 «07256u 5.8 42.4 2.3 36.1 78.2 2.6 5.0 305.¢C 724. 2375,
n313, 2896, 911.6 4903.9 1138.4 «G71C¢8 5.0 4140 262 3640 8241 246 540 324.0 Slé4, 3CCC.
1199, 3305, 87842 1834,2 1101,2 « 068746 3.9 39.0 Ce0 3546 87.5 Ceb 540 323.0 1219. 4000,
1497, 4910. 845.9 1766.7 1065.5 « 066517 246 3647 leb 34,8 G2.8 4.1 840 248.0 1524. 5000.
1LRJ4, 5918, 8l4e5 170le1 1033,9 064544 ) 33.1 =3 3145 G3.7 €.2 1240 2C4.0 1829. €00C.
2119, 5921, 784,2 1637.8 1001.9 « 062547 ~e9 30.4 -€.3 20.¢ 6€et 7.2 14,0 187.0 2134, 7000,
2614, 7928, 75447 157642 37047 « 060599 -2 % 2747 ~14.5 6.0 36.0 6.7 13.0 205.0 2438, 8000,
2722, 3931, 72642 1516.7 939.0 « 058620 -3.7 25.3 ~2246 -8.6 21e5 Be2 16.0 219,0 2743, 9CCC.
1027, 9930, 69847 145943 07,7 «C5¢6¢€6 =4.9 23.2 =31.3 =244.3 10.6 8.7 17.0 228.0 3048. 10000,
3332. 117931, 672.0 1403.5 880.2 « 054949 =71 19.2 =-31.8 -25.2 12.0 842 16.0 237.0 3353. 11€CC.
3636, 11929. 64642 1349.6 853.3 «05327¢ ~9.3 15.3 ~32.4 ~264.3 1344 8e7 I7490 25040 3658, 12000,
3942, 12932, 621el 4297,2 827.1 ¢ 051634 -11.5 i1.3 -33,.2 =27.7 14,8 11.3 2240 261.0 39€2. 13000.
4247, 13934, 596.8 124644 799.5 V49911 -13.0 8.6 -34.1 =29.3 15.3 14.9 29,0 264,0 4267, 140CC.
4551, 14931, 573.4 11i97.6 76944 « 046032 ~13.4 7.9 =35.0 -31.1 l4.4 19,5 38.0 257.¢C 4572, 15000,
4853, 15922, 55049 115046 74045 «04€225 ~13.9 7.0 =36.0 -32,.8 13.6 24.2 47.0 249.0 4877. 1¢CeC.
5152, 14904, 529.3 1105.5 712.6 « 064486 =l4,e3 643 =371 =34,7 1247 2643 5740 245.0 5182. 1700C.
5451le 178854 508.4 1061.8 68547 0 0428C7 =14.8 Seb -38.1 =36.6 11.8 32.9 64.0 237.¢ Z486. 18CCC.
5749. 13860, 43843 1va9.8 662.3 +04134¢ ~L6e2 28 =39.3 -38.8 11.7 35.5 €9.0 234.0 5791. 19¢0C.
5045, 19833, 46849 979.3 641.5 e ULy048 ~184.4 =l.l =407 =412 12.3 38.1 74 .0 233,0 €096+ 20000,
5342. 77807, 450.1 940,.1 62i.2 +038780 =20.6 -5.1 -42.0 ~-43.¢ 12.9 37.6 73.0 223.0 €401, 2160C,
5617, 21782, 43149 902 v 60144 0037544 =2249 ~942 =434 -46.2 13.6 37.6 73.0 233.0 6706, 22000,
5738, 22763, 4l4.2 865,.1 56241 «U36339 -25.1 -13,2 —44.9 -48.8 14.1 38.6 75.0 232.0 7010, 2300¢C,.
723%. 23737, 397.2 829.6 56342 + 035159 ~27e% =17.3 =46.5 =516 14.7 38,6 75.0 231.0 7315. 24000.
7535 24721. 38046 794.9 544.06 +033998 =29.6 -21.3 -48,2 ~54.8 14.8 39.1 76.0 230.0 7€20. 2500C.
7833, 25698, 36447 7617 526.6 «G32875 ~31.8 -25.2 =504V ~-58.C 14.9 3946 770 22940 76254 2600C,
I131l. 26677, 349,.3 72945 50940 2U31776 =3440 =292 =518 -61.2 15.0 4046 79.0 226.C 8230. 27C00.
3437, 27658, 3344 698.4 491.9 «03C7u8 -36.2 -33.2 =53.6 ~b4.5 i5.1 42,2 82,0 229.0 8534, 280CC.
83723 23640, 320.0 66843 475,.3 « 029672 =38.5 -37.3 =555 —-67.8 153 43,2 84.0 229.0 8839. 29000.
3331. 29639, 39649 639,1 458,.8 « 028642 ~40.6 -41lel =59.2 —-7445 12.0 44.2 86.0 23C.0 9144, 200CC.
7311, 612, 292.6 61l.1 442.0 » 027593 ~42.4 —44.3 =62e5 =805 95 44e8 8740 23040 9449, 321000,
763% 1593, 279.7 586442 425.5 «0265€3 ~44,0 47,2 -63,.8 ~82.8 G5 45, 88.0 230.0 9754, 22C€CC.
9929, 3257}, 267.3 558.3 4v9.5 0025564 -45.6 ~50.1 -65.1 -85.2 95 4347 5.0 230.0 10058. 33000,
13227, 33553, 25543 533.2 394.0 « 024597 -47.3 ~-53.1 ~66.4 ~87.6 9.6 41.7 8l.0 230.C 16263. 24000,
13525, 34530, 243.8 509.2 379.2 «023673 ~4940 =5642 =673 -5041 9e& 40e1 7840 230.C 10668s. 25CCC,
19723 1315509, 232,7 486.0 365.0 «022786 =505 -59.¢ -69.3 -92.8 97 38.6 75.0 23C,0 10973. 3€000.
11713, 35481, 222.1 463.9 349.8 «021837 -51.9 -6l.6 =70.2 ~94,3 S5e7 361 740 23240 11278. 37¢u0.
11414s 37449, 212.0 “42.8 330.9 « 020057 ~49.8 =576 -58,5 -91.3 9«6 38.1 T4.0 233.0 11582. 38BCCO.
N 711. 33424, 202,.3 422.5 317.2 «0198C2 ~5048 =59.4 ~69¢3 =-92.7 9.7 3G9.6 17.0 235.0 118R7, 3G9(C00,
12037, 23392, 193.1 “03,3 304,42 o CLEYL =51e9 =-6le4 ~70e2 =-94.3 Ge7 40,6 79.0 23€.0 12162. 4CCOC,
12376, 47374, 184,2 384.7 291.8 «01E216 =53.1 -63.06 -71.1 -96.0 9.8 39.1 7640 23¢.,0 12497. 41000,
12605, 41357, 17547 367.0 279.8 s U1l74¢7 =5442 =th.6 -72.1 -97.8 9.7 37.0 72.0 235.0 12802. 42000.
129n5. 42339, 167.6 35040 268.3 « 016749 =554 =677 =73.1 =99.5 9.7 37.0 72.0 237.0 13106. 43CCC,
13247, 431339, 153.8 333.7 297.2 «Cl605E =56.6 ~69.9 =74,0 =101,2 Seb 36e5 71,0 24040 13411, 440CQ.
13517s 44330, 15243 31944 246.5 2015388 -57.8 -72.0 =75.0 =103.0 Se€ Cev 0.0 C.0 13716, 4500C.
13817, 45338, 145.1 303.0 233245 « 014702 -58,.4 -73.2 =755 =103,8 9.9 0.0 Ueu 0.6 14C21. 46C00.
14123, 44337, 138,3 288,.8 22447 «014028 =5846 -73.¢ ~75.7 =104a2 9.8 0.0 0.0 00 14326, 47000,
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TABLE 4.—Continued

H, RHO, T, RH, v, THETA, Z,
m ft mb 1b/ft2 gm/m3 1b/ft3 °C ] °F °C °F percent knots deg m ft
MONTH 10 DAY 31 YEaR 76 HOUR OF RELEASE 223012

577, 2222. 934.5 1651.7 1127.% « 070381 14.7 58 % 3,2 37.7 45.8 3,0 295.0 724, 2375,

R55, 2837, 913,6 1908,1 1107.6 « 066145 13.4 56.1 2.6 3647 47.9 3.0 312.0 914, 3¢00.
1163, 1R8] 6. 881.1 1840.2 1076.4 «U67197 1l.2 522 1.6 34.5 51l.6 3.0 30G6.0 1219. 4CCC,
1463. 4809, 84%.4 1774.0 1046.8 «u65350 Bs86 47.E -9 3Ue3 S5Ue% S0 2€2.0 1524, 500C.
17613, 5795, B1B8,.,6 1709.,7 1018,.6 « 063589 643 43,3 5.2 2247 43.¢ Tl 228.0 1829. €CC0.,
2965, a773,. 738.6 1647.0 990,.9 « 061860 3.7 38.7 -9.06 L4e7 37.¢C 8.0 203,.¢C 2134, 700¢C.
3347, 7765, 7594 1586.0 963.7 060162 1.1 3440 -14.% 6.0 30.3 16.0 182.¢ 2438, 8C0C.
2459, 3757. 731.1 1526.9 932.8 «+ 056233 -2 31.6 -17.9 -e2 24.9 16.0 182.C 2743, $CCC,
297%. I746. T03e7 146947 902,7 0056354 =let 29,1 -21.7 =-7.0 16.9 1l1.0 166,0G 3048, 1000C.
3277, 13734, 67742 144444 876.2 + 054575 -3.3 26.1 =23,6 =10.4 19,1 14,0 224,0 3353, 1160C.
31572, 11718, 65L.6 1360.9 84646 « (52852 -5.0 23.C =25.1 -13.2 L8.9 18,0 264%.0 3¢58. 120C0.
3273, 12706 62647 13u8.9 819.8 +051178 -6.8 19.8 -26.7 -16.0 l18.8 21.0 253.¢C 39¢2. 12¢C0.
4173, 174692, 602.6 1258,.,6 793.6 e v45543 -f.6 16.5 -28.3 =18,% 1te7 2940 246,40 4267« 1400C,
4472, 14673, 579,4 1210,1 76862 « 047657 ~10.4% 13,3 ~-29.8 -21.7 18.6 28.0 _232.C 4572, 15CCC.
4773, 15659, 556+8 1162.9 743.5 « 046415 -12.2 10.4 -3l.4 ~24,¢ 18.5 32.0 228.0 «877. 1e60CC.
5072, 16641, 535.0 1117.4 719.4 « 044611 -1%.9 6.8 -33.0 -27.% 18.3 36.0 227.C 5182. 17000,
5372, 17624, 513.9 1073.3 695.9 « 043444 -1%.8 3.t -34.7 =304 18.2 38,0 226.C 5486, 18CQC,
5471, 18605, 493.5 103J.7 672.9 . 042008 =-1746 3 =3642 -33.1 184< 42 .0 216.0 5761, 16COC.
5971. 12589, 4T3.7 968943 650,.2 « C4US591 -19.2 =20 375 -35.5 18.2 49.0 217.0 €09¢, ¢0C0C.
4949, 33566, 454 ,7 949,7 62841 « 039211 =20.9 =546 -38.9 -37.§ 18.4 58.0 220.C €401. 21G0C.
ARHS,. 215413. 436.3 91i.2 606.7 eu37875 ~22.5 -He5 ~-40.2 -40.4 18.4 70.0 221.C 670¢. 2200C.
58k4, 22521, 418,.° 8746.1 585.9 « 036577 -24.2 -1ll.¢ ~-&1.6 —4¢.E 18.6 75.0 221,0 7010, 23CCGC.
7161, 23493, 40144 83943 56547 2035315 =2549 =14 .6 -42.9 -645,3 18,7 78,0 225,.0 7315, 2400C,
7459, 24469, 384,8 803.7 547.9 V34204 ~-28.4 -19.1 —44,.8 -48.7 19.2 79.0 232.0 T€20,. 250CC.
7757, 25449, 368.7 770.0 53047 «033131 -31.0 -¢3.8 -46.8 -52.2 19,8 8l.9 234,0 7925. 26C00.
3055, 25432, 35341 7375 513.9 «032082 -33.7 -28.7 ~4E&.8 -55.9 20e 5 83.0 234,.C 8230, 27C0C,
335%, 7411, 338.1 706.1 “97.6 +0310064 -3t.3 -33.3 =-%50.9 =59 4¢ 21le0 84,0 234,46 6534, ZECOC,
3656, 23398, 323.5 675.6 b51leV « 030028 -38,7 -37.7 -54,5 -66.1 17.5 86.0 234,0 8839, 29¢00C.
1957, 2938 6. 309.4 646,.2 464.7 « 0294610 -4l.1 -42.0 -59.4 -74.3 12.9 88,0 231.¢C 9144, 3¢00C.
1253, 313374, 295.¢8 617.8 448.4 «027963 -43.,2 —45.8 -63.2 -81.7 o€ 89.0 225.C 9449, 3iccce,
7559, 21362, 282.17 590, 4 431,7 + 026950 —44.9 —4bae8 =-b4e5 -66e1 Ge € 90,0 221.0 9754. 22CCC.
1853, 32347, 270.1 564.1 415,35 + 025939 ~4645 -51.7 —65.8 —86+5 9.6 89.0 221.0 10C5%8. 33C00.
111 %9, 13329, 258.v 538.8 399,.8 « 024959 -48,2 ~54.8 -67e2 -88.9 9.6 87.0 221.C 10363, 2400C.,
134573, 14315, 246.3 51444 3b3,.7 s 023954 -49.4 -26.9 -68.2 -90.7 9.7 82,0 221.U 10¢&¢8. 2EQCC.
11753, 35294. 235.1 491.0 366.4 «C22874 —-49.5 -57.1 -68.2 -90.¢ Ge7 77.0 221.0 1C973, 2¢00C,
11051, 16257, 224,.5 46049 350,0 «021850 -4946 =57e3 =68e3 -90,.6 S 7 72.0 223.0 11278, 37CCC.
11344, 17225, 214.3 447 .6 334,2 . 0208613 -49,7 -57.5 -&8.4 -91.1 9.7 67.0 226.0 11s82, 38GC00,
11647, 239188, 204.6 427.3 319,2 «C19927 -49,8 -57.6 —-68. 4 -91.2 9.7 64,0 227.0 11887. 29¢ul.
119135, 319156, 195,.3 407.9 30543 « 0190359 =50.2 5B o4 -68.8 =91.8 Fe7 62.0 22B.0 12192. 4GCCC,
1222], 47127, 186.4 389,13 292.3 « 028248 -50.8 -59.4 -69.3 -92.8 G.6 7040 209,0 1247, 410CC,
12527, 4109+, 177.9 37146 2790 00176867 =-51,.,5 -60.,7 -69.9 -93,.8 9.7 78.0 1€2.¢ 128C2. 42000,
12822, 42067, 159.8 354.6 267.8 « 016718 -32.2 -62.0 =TV.5 -94,8 9.7 83,0 179.C 131Ce., 4320CC.,
131120, 43046, 162,0 338.3 25643 «+G1EC00 =-52.9 -63.2 -71.0 -95.8 Ga7 85.u 177.¢ 13411, 44CQ0C.
13421, 46u32. 154.5 322.7 24543 «015314 -53.6 -64.5 -71.0 -9beb G.7 87.0 175.C 13716. 4500C,
13719, 45011, 147.4 307.9 234,7 014652 -54,1 -65.7 -7241 -97.6 Ge b E6eG 172.C 14021, 46000.
140213, 4R 00, 14045 293 .4 22445 + 014015 =55,0 -67.0 -72.7 -98.8 G, 8 R5,.0 172.C 14326, 47CCC.
14324, 46994, 134.0 279.9 21l%.8 «Gi3410 -55.7 -68,3 -73.2 -99,8 9.8 £€9.0 189, 14630. 4B8CLC.
144624, 47979, 127.8 26h .9 205.4 +012823 =563 -69.3 -73.8 -=100.8 9.8 56440 2Ce.C 14925, 45CCC.
14921, 42989, 121.58 25%,.4% 1646, 4 « 012261 -57,0 =T0a6 =Thet =101.8 Gec 48,0 212.0 15240, ECCCC.
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TABLE 4.—Concluded

H, 0, RHO, T, D, RH, v, THETA, z,
m ft mb 1 lb/ft2 gm/m3 1b/ft3 °C l °F °C °F percent m/sec ] knots deg m ft
MEwTH 11 OuY 1 YEAKR 78 HJULK OF ReLEASE 11002

673, 2207, 935,0 195£.8 1174.6 .073328 3.5 38.3 ol 32.2 78.5 261 4.0 245.C 724, 2375%.

Ahh, 2840, 913.5 19U7.9 1135,.6 «07¢(893 6.2 43,2 248 37.0 T8eé& 1.0 24U 267.,0 Glé, 3C00.
1171, Ibel, 63063 1038.5 109245 «06E82C3 6.7 44,1 EXYY 37.4 T7.3 c.0 0.0 28€.0 1219. 400C.
1475, 4838, 848.,2 1771.5 1060.4 +066199 47 40.5 1.0 33,0 T6e9 5 1.0 24440 1524, $000.
177 % 5840, 816.9 1706.1 1031.5 « 064394 cod 35.6 -3 31.4 84, & 1.5 3.0 219.0 1829, €000.
2n85, 5R40. T86.6 1642.8 1203,1 062621 -eb 30.9 -1.8 2847 91.4 4.1 8.0 213.0 2134, 70¢¢C.
7391, 7845, 757.1 1581.2 E1 3T «(6C33¢ ok 313 =12.8 94i 3667 Te? 1540 22440 243e, ecoo,
264, 1539, 72%.8 1522.i 934,4 «056333 =1.5 29,3 -17.8 0 27.7 11.8 23,0 232.0 2743. 9CCC.
2994, 7831, TOL.4 1464.9 Iu5.9 « 056497 -3.,3 26,1 -17.5 ok 32.3 13.4 26.0 237.0 304F. 1C000C.
3293, 17829, 674648  414UF.3 877.1 054756 ~-5.2 2246 ~18.4 -1.2 34.6 1.4 30.0 238,0 3353, 11C0C.
16%3, 11820, 6439.0 1355,.5 849.9 «053058 =Te2 19.0 -19.4 -3,0 37.G 18,0 35.0 239.0 3¢58., 12C0C.
1905, 12810, 624.1 1303.5 848.4 V51091 =75 18.% =222 “Tey 2948 21,1 41.0 235,0 3662. 1300C.
4204, 13792, 600,2 1253.5 790,.1 « 066324 -85 16.7 -24.7 -12.5% 25.7 22.6 44.0 225.0 4267. 14000,
4505, 14790, £76.9 1204.9 7678 « 047932 =-11.4 il.5 «25,5 =-13.% 30.1 23.1 45.0 223.0 4572. 1500¢.
4835, 15765. 554.4 1157.9 745.9 + 046565 —-14.2 6e & =-2645 -15.8 34,3 2246 44,0 222.0 4877, 160CC.
5109, 15761, 532.4 11il.9 72446 «0&8%235 -17.1 1.2 -27.9 -18.2 38.6 22.1 43,0 2264C 5182, 17CCC.
3611, 17752, 51he2 406747 703,7 ovh3IG3L =20.1 —-4e2 -29.4 -20.9 43.3 21.1 41,0 234.,0 5486, 1800C.
571hs 18752, 490,5 1024.4 661.7 «04¢557 -22.5 -845 -31.,5 -24.¢ 44,0 23,7 46.0 241,0 £791. 19C0C,
£0%0, 12751, 470,.5 982.7 658,6 eLG4111E -24.2 ~11l.6 ~34.0 -29.2 0.0 27.3 53.9 243.0 €096+ 2C0CC,
53%4., 20749, 451.2 942.4 636.1 «036710 -26.0 -14.5 -36.6 -33,9 36.4 28.8 £6.0 241.C €401, 21CCC.
4628, 21744, 432.6 903.5 614.2 «038343 -27.7 -17.9 -39.3 -38.7 3243 2648 58 qu 24C,0 €706, 220CC,
4931, 1?2740, 41446 B6549 59340 ¢ 037C20 -29.5 -21.1 -42.1 -43,8 2€45 2G.8 58,0 239.0 7010, 230CC,
7235, 231737, 397.2 B29.4 573.1 «U35777 =31.6 -24,.,9 -45,0 -49,0 2%.6 29.3 57.0 229.C 7315, 24C00.
7539, 24733, 380.4 794.5 55745 « 034804 -35.3 -3i.5 -47.6 -53.¢ 27.7 256.8 580 241.0 7€¢20. 25000,
7946, °5741. 364,0 T60.2 54241 «033842 -39,1 ~38.4 -%0.3 -58,¢ 2G.8 31.4 €l.0 244.0 7925. 26CcCC.
2185, 24754, 348.1 727.0 52340 «C3265¢ -41.2 -42.2 «53,3 =640 2¢tel 3244 €340 248,40 £230. 27C0CC,
1663, 27765, 332.8 695,.1 503,.9 «031457 -42,6 -45,2 -56.6 -69.% 21.0 34,0 66.0 251.0 BE34, 28CCO0.
377N, 29772, 318,.1 66444 485, 4% 034303 -44.7 -48.5 ~60.% -76.6 iteV 35.0 68.0 255.0 28139, 29CCO0.
AnTT. 2?7781, 303,9 634.7 46745 «025185 ~46.¢t =519 —64,8 ~84.€ 11.1 3t.0 70.0 2€6C.C 9144, 3QCOC.
3185, 311792, 29,2 606.1 449.4 «C2ELES -48,0 -54e& -6Teu -£8a7 Y8 3445 67.0 240,.C G449, 2100C,
17631, 31795, 277,11 578.7 431,46 « 026944 -49.3 -56.7 ~-68.1 -90.6 9.6 32.9 £4.0 221.0 9754, 22(C0C,
2797, 22737, 264.% 5524 biket +025870 -50,6 -59,1 -69.2 -92.5 Y6 34.0 [1.XY "] 217.0 10C%58. 330GC.
112399, 33786, 25245 52744 397.9 2 02484¢ =524V =610 -70.2 -G4,4 9.7 3545 €9.0 212.0 102363, 340GC.
136232, 134732, 240.9 Sv3.l 379.8 « 023710 =-52.1 -€l.8 -70.3 =G4, € 9.7 39,1 76.0 20¢.0 10668, 2500C,
17993, 35771, 229,93 “T9¢9 36240 e 02259y =-51.8 -blel2 -70.1 -G6 ,2 Se?7 C.0 0.0 .0 106873, 2¢CCC.
11207, 36745, 21943 45849 345.1 « 021544 -51.6 =609 -69.9 -93.9 9.7 0.0 0.0 C.0 11278, 37CCC.
11494, 37716, 20343 437.1 32849 « 424533 =51.4 =-€usd -6948 -93.¢ 9.7 0.0 Uav 0,0 11%82. 2ECCO.




Transition cone

i

¢ =0°,
top center

210°- -90°

Microphones -4
icrop 180°

Front view

Traversing pitot probe
10° transition cone
A\

Microphones '

Cone extension

Fixed flow-sensing probe

Figure 1. Transition cone and instrumentation.
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- Pitot pressure-
sensing point

12.1

.78
< Y-

~—19.8 (7.80)——|—

L 4.9
(1.96)
~60°
h)

Detail B
.25 7 tubey
1

Z Detail A

000 0.025
(0.020) 0.010)
A | n Pressure
== —T
A

Detail A
0-00 0.015 (0.006)
(0.012) : -
J_ Lo.om (0.003)
} )
Section A-A

Figure 2. Pitot pressure probe. Dimensions are in centimeters (inches).



Microphone diaphram
behind protective
screen =

Figure 3. Probe for measurement of fluctuating free-stream impact pressure.

Microphone diaphragm

i Transducer diaphragm
Phenolic sleeve : % /—Cone /' _Cone
) T = L — _ﬁ_ Phenolic
I : sleeve
VA Vent
thole g
ya
' Power and — /
signal cables-\
SemTes 2
———— ™~—1 Reference
. L Reference | cavity
90° connector- | pressure tube
L-va
Condenser microphone Semiconductor strain gage
(rear view) microphone (side view)

Figure 4. Microphone installations.
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¢ =0°

top center
2700—@- 90°
180° \ -

Front view Instrumentation
location 7 )

Free-stream impact pr

obe

Cone extension

Fixed flow-sensing probe

.....

)
- ———

Pressure Instrumentation

Static pressure
orifice locations
x/L $, deg
0.157 180
0.360 0
0.382 0
0.404 90, 270*
0.421 0
0.449 0
0.472 0
0.494 0
0.562 0
0.584 0
0.607 0
0.629 0
0.652 0
0.674 0
0.674 90
0.674 180
0.674 210
0.697 0
0.719 0
0.742 0
0.764 0
0.787 0
0.787 180

Temperature |nstrumentation

x/L ¢, deg
Heat flux gages
with thermocouples
0.360 0
0.404 0
0.404 90
0.404 180
0.404 210
0.449 0
0.494 0
0.584 0
0.629 0
0.674 0
0.674 90
0.674 180
0.674 270
0.719 0
0.764 0
Thermocouples only
0.157 180
0.382 0
0.427 0
0.472 0
0.562 0
0.607 0
0.652 0
0.697 0
0.742 0
0.787 0
0.787 180

*Differential pressure
only

Figure 5. Facsimile cone and instrumentation.
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amPlang Differential
Pressures

g=Dlane Differential
Pressures

Figure 6. Fixed flow-sensing probe.

.10 —
.08 —
Mach number 06 —

correction .04 —
(to be added)

02 —
0
B T I N T T S A
0 .2 4 6 .81.01.214161.82.0
M.
ind

Figure 7. Fixed flow-sensing probe position error
determined by in-flight calibration.
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. Weemet S i i

Figure 8. Transition cone mounted in front of testbed aircraft.

S

A

Figure 9. Transition cone being heated at end of runway before flight.



1.50

M, 1.5
1.40
" 12.3
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deg 0
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deg 0

| ]
— 40, 500
11 38 500
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Probe position, x/L

-+

per ft

Figure 10. History of cone free-stream conditions during a typical pitot probe

traverse.
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Aircraft Nominal q_,
trim angle, 9 9
deg kN/m™ (Ib/ft™)
] 0.75 53 (1100)
A 1.0 38 (800)
0 1.5 26 (550)
o) 2.5 14 (300)
3 v 3.5 12 (250)
210 D45 10 (200) Ul
5 x 1066 per m (pezr ft)
I\(1.5><10) 7.5x10 6
(2.3 x10")
T 6
15— - 10 x 10
| B.ox10%
0 ?15 x 100 6
4.6 x 107)
H,m 10—
S e F-15 flight envelope
with 10° transition cone
| | | | o
0 4 8 1.2 1.6 2.0
MOO

Figure 11. Transition cone flight test matrix.
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52 — ol - o
o
48— 3
[ 4
I =
PlPt_aat— ‘”ﬁm
W
40 |~ R ——, 4
36 I l = | J
| 1 L 6 1 .

Probe position, x/L

Figure 12. Typical pitot probe pressures as a function of probe location.

At onset of transition (Xt)’ M_=1.44, H=13,074m (42,894 ft),

U_sv_ =9.45% 10 per m (2.88% 10% per ft), a = -0.300, and g = 0. 129;
at end of transition (XT) M_=1. 44 H=13,071 m (42,884 ft),

U, /v, =9.42X 10 per m (2.87X 10 per ft), a = -0.28°, and 8 = 0.13°.

J0 —

o0

62— Ba

58 1 | 1 | |

3 A4 .5 .6 T .8

Probe position, x/L
(a) Pitot probe pressures.

Figure 13. Data history during moderate turbulence.
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1.15

| | | |

Mo 110
1.05
H' 12-0 o
kM
6
U /vw, 8x10
per m 6
1 —
B,
deg
-1
l —
a,
deg 0
-1
3
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4 5 .6 T
Probe position, x/L

(b) Cone free-stream conditions.

Figure 13. Concluded.
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Nominal

MOO
a 1.9
u] 1.8
0 1.6
v 1.5
D 1.4
o 1.3
o 1.2
v 1.1
[N 0.93
1.6 — o 0.86
o 0.75
° 0.66
1.4+ o 0.55
\\ Open symbols denote flight data
\ Closed symbols denote transient
12— \ AEDC wind tunnel data (M= 1.2)
) Flat plate theoretical
ReTIReTO 1.0 . transition onset variation
by ¢ method, M_ = 0.85
8 (ref. 17)
~
v - Curve fit through data,
61— { tee, = )7
T T0 woaw
l I l | |

4
.88 .92 .96 1.00 1.04 1.08 1.12

Tw/Taw

Figure 14. Variation in flight-determined transition Reynolds number
with wall temperature and comparison with theoretical and wind
tunnel results.
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Aircraft Nominal '
trim angle,

deg kN/m2 (Ib/ftz)
0 0.75 53 (1100)
A 1.0 38 (800)
u] 1.5 26 (550)
o 2.5 14 (300)
4 3.5 12 (250)
10 x 106 - [ 4.5 10 (200)
N
A d
91 %
0 0
A ) %
81— o8
g &
o
| ]
7 o
o 9
Re o
TO 6 o§ﬂ
B o
5 [w] C%
ogi
T
g
o
3 & »
2 l I | | |
0 4 .8 1.2 1.6 2.0
M

Figure 15. Transition Reynolds number as a
function of Mach number.
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Aircraft  Nominal q o

trim angle, 9 9
deg kN/m™~ (Ib/ft")
0 0.75 53 (1100)
A 1.0 38 (800)
a 1.5 26 (550)
o) 2.5 14 (300)
4 3.5 12 (250)
D 4.5 10 (200)
1.0 —
91— Q. - - - 0 . _ _ _._ I, W
o A 4 gﬂ@ 9 .
o A”oA a vy
8 |— SR -
Ret
0 4L
ReT
0
N e
S
4 I I I i
0 5 1.0 1.5 2.0

Figure 16. Ratio of onset of transition Reynolds number to end of transition
Reynolds number as a function of Mach number.
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U /v, per ft

0

6I ! | | [ |
1107 100 (39.4)
Nominal Mco 80 (31.5)
10— o 0.5 X
o 0.6 cm (in.)
c o 60 (23.6)
9 © 0.8
h  0.93
v 11
sl o 1.2
& 13
o 1.4
71— 4 1.5
Re o L6
To a 1.8
6l & L9
40 (15.7)
5 ..
4 -
3 |-
2 | l | 6
0 > / 10 15 x 10
Uod/ Voo PEF M

Figure 17. Transition Reynolds number as a function of unit Reynolds
number.
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Gx(f)p"

(0,
per Hz

10
107 F, = 0.361 x 10°
Aft cone signal, 6 1 | /--Forward cone signal,
10 7LR9X2=6°12)<10 71 Re, =4.24x10°
1
107 /! y
|
-10
0 YT
e oy
10-12 Free-stream impact / \Vlw“
pressure probe signal—/ \m\)
10-13
-14

107 25 5.0

7.5 10.0 12.5 15.0
f, kHz
(a) Me=0.84.

17.5 20.0 22.5 25.0

Figure 18. Microphone power spectral density distribution.
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10 | I ! i
1 Forward cone signal,
108 F, = 0.225x 10 Re =4.21 x 100=
) Aft cone signal, I X \4 7
10 Re =6.13x10° ) =o.3'11 x 10" —17
2 |
10710 u! u /
6, (fp ’ M"'M“v /
—(q )2 10-11 M}
oo VM'
per Hz 10-12 /
13 Free-stream impact
10 pressure probe signal—|
10-14
10-15
0 2.5 50 7.5 10.0 125 150 17.5 20.0 22.5 25.0
f, kHz
(b) M_= 1.31.

Figure 18. Concluded.
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Figure 19. Effect of Reynolds number on power spectral density distribution.

Spectra are smoothed.

I U x
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Figure 26. Fixed flow-sensing probe data on misalinement angle in
sideslip plane.
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Figure 29. In-flight calibration of angle of sideslip.
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Figure 37. Location of end of transition as a function of total incidence angle,
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